Tron’biculid mites infesting birds, reptiles, and arthropods in Malaya 

a (aXOnr,mjC revisiul1 ' ! ' nd descriptions of a new genos, two new 
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^ ’ 0 ^P aratc frorn l! r,Lt -’ mam groups of related reptile-dtiggcrs 

N"ltiS OS CHARACTERS Ol- TAJtOKOMtC VALUE 

h', U r < r^n i r ,erS f ^ afy ir ' im P (,rUncC ;imnrt P ^eient groups. The liilbwjng diameters 
of U,is pap™ BnP * 5W ' Wt ,n 5l " d - vinf! C, " cstrs f,0Wa1 Ifombjcillkyt for .he propsrmi-n 

Sttiliim,- -(a) The term Vi tbpeutaftottaf is used tu refer iq scuta where the poste- 
nor margin is rounded in the mid line and Liu: ape* nf (he pentagon therefore, blunt. It 
appears that groups with such scuta may include members in which tire posterior border 
JJ. crescentic and the scutum not suhpcnLigonal. This usually accompanies broadening 
■ii die scutum die subpentagonal scuta are generally narrower and relatively deeper 
Ilian |be ones with crescentic posterior margins. 

11 " i l be .\tiapcs ol different groups of scuta may b-e very difficult in compare in 
words bill may be compared or contrasted by selecting smlabtc dimensions and Likina 
ratios Chrggcw With pentagonal or subpcnUigonaT scuta may belong to unrelated groups 
ic.g. Neon off} brada. Mtyair<wtbicufa ? HimikaonUt). hul the pentagonal shape is common 
among repljle^luggcrs broadly related to TromHado.. 

Iri Ihe term 'shoulders' is used In describe the extension of the scutum in front 
oe the line of the anterior setae. Several different groups show this character. Tn the 
■iubgenera Trnmhicuia (especially the /frmwrW-group) and Lmtrentctla Audy, (he margin 
is sinuous and (he shoulders appear hunched In the fan to reef-group and the new sub- 
F™ Kltattelh* described below, (be anterior margin is almost straight and the sitoulders 
of I he scutum slope gently. 
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(d) Tht puttcfation may require enumeration in the comparison oE some spec in 
A convenient measure for this is to count the pimcta which lie in the rectangle bounded 
bv the sensillary bases, or in a circle of the diameter of a sensillary base, 

[ y e±> ._The relative sizes of anterior or posterior eyes are conveniently descril^J 

by comparing their diameters with those of the sens ill ary bases. Comparisons 
be made without actual measurements. The anterior eye is very large in /. insatli • i? 

& Trmib. in the new subgenus. Vorcatta described below, and the faiiTcuref-grnup, an., 
in tile latter is □ point of distinction from tbe subgenus EUondht (page 31,). 1" 
Babiungia bttlbtfera the posterior eve is considerably target Eh an the anterior. 

The terms palpal tutsalu and tctnunttlcd arc proposed to describe il* 
blunt basal ‘spur’ and the apical 'seta' which is usually pointed. Both these arctrue.so c- 
nidin (hollow, rcfraelilc; striated or not}, and the tcrminala must not be contused vyih 
a simple nude seta. The terminal* may be absent, as in the subgenus Erijdic>;i£ffjWri 
Tn Eutramhkuta (Eltonella) cltoni n sp. the pnlpat tarsala is nearly ns “ lc * 

both i arsis [a and lerminala arc vm long in Sian a mhrum n,g- n n.sp., described be 
In the course of die present study, the writer noted that a tcmiinnla appears to be pre 
sent on the palpal tarsus of mptilc-eliiggers generally iBahhiastn* hutromlnculu uv-vpi 
for FAumdla % Fonmw Schonpmtia, Swat) and nti the bird-chiggcra BhwknmUo .mJ 
ffcusliphi and as well as on the mammiil^higgers Awi/rtwutoffa 

however are ciosclv related to Bhmkuarihn 'The terminals ls absent in the bird-Lhiggu* 
of the new sufagenra Vorctma described below and it fc present in certain true maminw, 
v lungers such us the submenus Wtilchidln and I lie mm7 id-group, 

(tj The station o/ the palpal tnr.su, is important and may be added to comply 
ihe palpal formula tAudv l')52. Mri ). using U and N to indicate barbed and nude sc a 
; ,s Vcrcammcn-Grandjcan has done in his recent descriptions ol African chiBgcrs. U* 
enumeration of these selae is a necessary part of the description ol a elugger, the * > a 
cnees between ihe six palpal tarsi figured in the present paper are notable. 

{ r ) The srneml th-vchpauuu r ,f the palpal wftn‘ appears lo be a group eharaewr 

In both the /m lW ,™-group aid Ellonetu. these setae, npttWy "IrhadTbHm- 
arc poorlv developed, and they may be nude or ciliated or lightly barbed. TtlL ■■ 
applies to LaurJdh, and paaitri-gwup (subgenus Tromhicnl«)> Jn such condiEmn, 
the palpal formula may not be particularly important. In other groups the s^t.w ,» 
strongly developed, in which case the palpal formula may he an importanL gfftMl 
diameter: an example is ihe subgenus Vorctata. 

Lens: measurement of tarsi— Lengths a.I the less wc usually given in dcscnpiu** 
but these measurements caonbt always be ## w compared accurately; bo.a..w 
Llie lees may he bent and the joints may be stretched or otherwise on mounting. A 
,Lte measurements are useless for most comparative rat .os. The lengths o. the ta.u 
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plus pretarsi ran however be measured accurately, ^ of i^noirnc_im™t arc 

usable. If in addition Lite maximum widths of tarsus I and tarsus TIT are 
further useful ratios become mailable: for sample, the ralm length/width for tarsus 
111 varies from 1-5 in nn undeseribed intranasal species of LanrmteUn lo over 3 i 
AVr^^^/frr hi ihc hnrau ri-^m V , there appears lo be ,| senes r^M V 

imni lypieal species with subpcnlagoiial scuta and a long tarsala H with hu loans a, r 
ill rough intermedia forms to species wiliiout subpcnlagonnl scuta and a «W™aSj “ 
cylindrical larsala 11, The tarsus (plus prelaws) III tends to shorten nml [ hc ^ ^ 
scnaraie alone this series, so that the ratio T3/5B ranges from 2-3 lo 3-3 m tlu hrsi 
group and I rt to 2-3 in the second group. Hie intermediate species having intermediate 

ratios. 

Oiacluuixy of Legs.- The credit Tor recognizing the taxonomic importance of the 
specialized leg-setac in the case of larval tromhicuNds apparently belongs in 1'onscca 
(1932). while Wharton ( 1947, 194R) systematized descriptions by introducing names 

for these setae. 

, a i I he larsahe »l lfg> I mul II ata. repay mcasureiiicM mid delated comparB«B 
with each other and with the lengths of their respective ten. VfkSu 

fc. Brennan & Jones. 1954). Tanala-I is exceptionally k.n& m the sul.p-.ras r '" nil,a 
and in Eil/btwmbicuk L-winp. and is a distinguishing feature of I. lUplolrmiwidiiaii) 
Ursula Traub & Audv, 1954. Tarsala-Il is obviously longer than larsoia-l. and .1.0 
modified, in typical members of the fimrencri-group and m .Saurtscus ...ant- 

(b) Tlte relative poMOiti of larsalae and microtarsalac arc important. In the sub- 
gedf \Mmi and Nwrontblcula Hirst .he mieto.araab-1 - 
close lo the base of the tarsala; in the /fegeW/em-grottp and m mos o Mu ^ 

considered in the present paper it is distal to and separated front hr w™ 1 ;’- 10 "" 
rhlpUt! Fuller I he EmvhfiitgoxUu lacunas# group, and the GahrUcpiir ., 

faand not ncljaccnr lo the u,n»b; in may be 

proximal or distal. A characteristic of Hdetskuh Audv is Lhe phtcing " | ,Lr ^; *' 

microliirsalii subtcrminally: lhe tibialae aud microlibiula ;trc likewise placed ogc 
the distal edge of the joinl- 

The anterior (.distal) tibiala of leg I. and often leg H, may be Hunt“ J 
-falling ,1, ta,ah, in a* ^ 

"Hhe imrrc/tcei-group, in 

Bnftto.gta.rnad especially in Susans. la these groups. ‘'; e “fSS e v ' i ;° ^^ [i te 
on leg I is the stouter and more blunt ^ ^t^nd slender 

micro tibia hi immccit.itciy posterior i • . . ( e c microlibtala i is so 
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by Brennan & Jones (l c )?4i for species of Eusdumsastta. Among the ctubers related 
to Trambkula, 2 cenuidae-J appear on most nL' the mammal chigpefs siieli as 
rrp^frMnm, MrfrtrtWM&trwfci members of subgcnem Trombicuhi (e.g. jVc.voJr) mm 
Vorcana, and die Severt- and roups. Must of the rcptile-duggers, however, 

have 3 gcnmdac-I (Euirombkuht s.lal., Futtsecia, Iiabbtt(thi T and Siseai\ also Blau- 
katiriio and Uectxlipk which appear to favour water-birds); and so also do Spelean'hi 
Lipnvsky and some other member of submenus Tmmhkuk fe.g Afirrimni-group 1. 
which usually parasitize bats. 

(r) Nude setae on the legs refer to ordinary setae without barbs and not to the 
specialized solcnidia which are nude by nil lure and have a eharie Leri she structure: tuc 
sole nidi a are named after the leg-segments in accordance with the names introduced ij 
Wharton. The whiplike nude setae, which arc not solcnidiu, are also named alter l ie 
leg-segments but with die prefix mast&i Two ty]>cs Git ordinary nude setae should he 
recognized. For ill some groups (c.g. Laurcntelio and /jamcr j-gremp} ilic setae on leg!- 
(including coxae) and palps ure not strongly developed, being only delicately barbae or 
ciliated. The appearance of nude setae unions some species in such groups is not parti¬ 
cularly significant, except at the level of the species. Tn other groups, however, nude 
setae appear among well developed and strongly barbed setae, mid these K y - 

are more characteristic of groups Lhan of species. Moreover, such setae are often 
long and outstanding, and occur in special situ at ions, Whartons intention was clear!* 
to refer to such setae as mastitarsaluc, mastitibialac, etc. Two points must he noted in 
connexion with these. First, one must be prepared nl any 1 time to find a species in wlneli 
a group-characteristic mastFscia bears some barbs (often near the base). In such a 
case this seta can be seen on dose examination to differ from its neighbours, U may Lv 
referred to as, e.g. T a ‘maslitatsala-IU whit a Few small barbs: for example, E 
Lawr. may have a small barb or dilation on the mastharauia-lll which is dinrac Leri sic 
of ihe group ( lawrenee /-group}. Second, such mastl-sctae appe L tr to lime arisen in c 
pendently in many unrelated groups and (heir significance must he interpreted with 
camion 'The mast bars ala -III in Eutrotnbkuk s.str., is fairly strongly developed and 
situated midwav along the tarsus or in the proximal half. In (he fawrerirvr-grmip the 
jmistharsula-ll Ms very fine and tapering and is situated on the distal half or distal third 
of the Inrsusi it, resembles curiously the mastitarsaln-JIl cT many African S P - 
Ettsch&ngtistitt. 

Descriptions oh Six Nov Species, with a New Genus ano Two New SutiGEMiin 

The taxonomic relationships of the To! low mg new species =md groups 
later together with other records oF Malayan doggers parasitizing hi ■■ P ■;> ‘ 

arthropods- Eutrombtcula is here treated us a genus instead of as a subgcmis of ^ . ’ 
hk-tda and it is divided into three subgcner* (two here named) and a spectes-group 
A new sub gen us, Vorama, is raised for the Trembiado wrro spunes-group, b i 
new species'is described in it. The genus Ihdmmsiu Southcofi is auwidereo m a braid 

“ forties for the name* of the hosts of the new specks are the 

(19351 and Tweedie I IVS3), as noted on p. 65 below, Idenuficulion of the hosUh' 

been the responsibility rf.il, U Herrison.Zook.sist, teutole 

Numbers prefixed by CORU. ifor Colon,4 Office RMdtJ- £> «« 1 » 

(.specimens), end those prefixed by R. to hosts, m the renters of the Dms,on 

Research and Medical Zoology. 
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Genus Eu fro mb ecu fa Ewing. 393H, sense Inin. revised 
Type ,— M if rr ithmm hirliutt j titfreelduR&w O u rie ma n s, 19 10 

Ditigmmx (revised).—Trambiculmids of which the Uirv:tc have ihe usual five scuta l 
seme and unexpended barbed \cnsiltac; scutum pentagonal, xisbpenlagonul. nr with 
posterior border crescentic, and the anterior border extended in front ul anterior setae 
(i.c. with anterolateral shoulders); usually with at least one masiiiaisal.i-H I, may he 
with rmstitibialair-lll; lea I with three genu nine; larvae parasitic on reptiles but in .1 few 
eases also attacking birds and mammals (in one case confined to an arthropod). 
Nymphs and adults I igurc-K-shaped with sub triangular scnsillary area and usually with 
single eyes placed close to scnslJIary bases. 


Submenus Eutrornbicida Ewing. ]93H 


Type. —Microlhrnn r hidiimi aijrcddugesi Qi id cma ns. 

Diagnosis '.—Larvae with 2-pronged palpal ehiw, the smaller accessory pro tig being 
ventral or internal to (he axial prong. Scutum only exceptionally subpentagonal. Tarsalae 
subcorneal. not elongated, that on leg 1! shorter than inrsida-l. A New- World and 
Australasian submenus extending to some extent into the Oriental region. (This is 
Elitrotnbicuta tjf Ewing and is the same as the subgenus EuirtmthicuUi (genus hojtiiu- 
citfo} of Wharton & Ftiller 1952. but excluding the species T. uwunqnd Ewing, which 
is known only from the adult, and T. mitutiisxiniimi (Ouds.) which is very eloidj 
related to the Tranihicula (Trontbictth) ptmicri group! 

Species in Original T r Australasian regions, —This submenus is typically represented 
in ihese regions by E. (EJ widimaiuu (Oudemans) In addition to the species listed by 
Wharton & l-uNer under stibgcnns /;'.itfronihintbi wc may add: 

Eu tranihicula (Tiutromhicuhst able pliant ! Winners Icy 1 . new com bin at ion 
— Trnnthirtda abiephara Womcrsley, 1952:Kb. 

Euirotitbicuta (Tutromhicnla) tovelli (Womcrsley), new combination 
— Trotnbicula {?Neoiroinbieiiltil f avetli Womersley, 1953:1 16. 

New Subgcnus (T. Inure ncel-group), Aud\ & Ycrcn mi uen-Grand jean in MS. 

Repf&xertltitive species. — TrombiciiSa fTrombicitfa} lawrencei Wharton k E-'ullcr 
3952:67. nnm nor. fur Eufromhiatto agamae Lawrence. 194') 1 not Trombinda aganiae 
Andre). 

Diagnosis ,—Larvae with 3-pronged (exceptionally 2-prtuigcd) palpal daw, an 
accessory prong being external: scutum frequently sub pen Lagan ul; lursaki-ll narrow and 
cylindrical i not subcorneal like tarsala-3 ) and either subcqual to or exceeding tarxnla-I 


Mus. 28, 1956 . 
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in length. Lip of Larsafu-Il blunt, usually expanded, frequently bulbous, Nymphs anil 
ai.iiilts unknown. So Tar recoded only from reptiles of the Ethiopian region. [This is the 
Tramhienkt lawrencei group plus the T. ilesi group of Andy [954 :148, less the specie* 
r. He.si Radford itself. which is distinct anti is being rcdcscribcdj. 

Comments —Lawrence (1449) placed a number of species b the genua Ewrtun- 
ineyfo although this was at variance with his key to genera this p.469 L for most of 
these species had 3-pronged palpal daws. Two related species (wvmw y r/titdcsiatia) were 
placed in the genus TromhienJa. Wharton & Fuller dealt with Eutrombinita in its rev- 
Lricled sense, as a submenus of Tiotisbiadti for reasons which they stale, and they the re- 
fore were obliged to relegate Lawrence’s species to their heterogeneous Mibgenm 
Tjomhicuta. In the light of Inter studies, Andy 1954:147 proposed that the subgenu* 
Tmmhicida he restricted, leaving a number of diiggers of uncertain status which am 14 
then profitably be broken up into species-groups without assigning them to si su Ligeti m 
until Lheir status was clear. Lawrence’s species were accordingly placed tentatively in tun 
groups, an iVffiTt-gronp (pentagonal scuta) and a lewrewci-gTwp £ posterior" margin 
crescentic). buL ihc diiggcrs themselves bad not been examined. These species have 
siov-c been studied by die writer and the results anc to be published in the Annals of die 
N.itdl Museum in collaboration will] I 3 . H. Vercanimcn Grand jean. The heMY-group 
ivlisI. nt present be considered monoEypre* containing the disiinct species T. desi R;„1 
Ail (he other species (aeidgrtm, drticnrmms, pcrrlwamiri, hnruapholi.s, lanrerica 
tig&mdt Lawr., mtcropx, triont&isis, nivarki. padtydactyd, rhodesiensLX. and rhapirnpD 
form one group which is here referred to as the fmire/ircAgroup. sctisu lato, and b 
hniiig made a subgenus of EurroiubictiUi, xensu Into, in tlie paper referred in. A irii-.i 
distinctive feature .is (he peculiar development of larsuhi-l] (see fig. $ j. and a re-exam¬ 
ination o. ScuirttfciM eivingi Lawr. shows that it has developed from this uroup and hat 
further modi fie at ions of the specialized leg-setae. The foii'rcrrrri-group is Jinked re 
Eutromidesdu by tile new. ficldd group (below). The posterior margin sii the scutum 
ranges from bluntly Lingula ted (scutum subpeiitagonal) to deeply crescentic, the Inner 
being associated with generally broader sad a with wider separation of sensilEary bn so. 
tiic in ho la rsu 5-111/SB ranging irom 2-3 to _F3 in die ’pentagonal’ group and 1ft rn 
2 j in die ’crescentic group. The scuta of the 'crescentic’ group (e.g. gerrhostmi r i 
cannot be distinguished from those of the fh /r/Agmup. The palpal formula is variable, 
usually h.b-l N ?.NNb, setae on femur and genu being poorly developed (the palpal 
formula for the (ie!di-g roup ts N.N.NNN), The mashUtrsalu-l II rs present, fine and 
tapering, on die distal half nt (lie tarsus. Unfortunately not a single nymph is known 
for this large group. Judging by larval characters a lone, it would seem (hat the /marmrr-. 
feldi- and /fr.vj-grotips arc congeneric with Eutromhivuhi hut not with TminMcnkt, 

Fit on el la. New Subgenus 

Type. — Eutrombicula (EltatteUct) chant n.sp, 

Diagnosis.* —Larvae with .3-pronged palpal claw, an accessory prong being extern a], 
senium sharply pentagonal and fairly small; eyes reduced or rudimentary (anterior v \c 
subequa] In nr smaller than a sensillan base—the anterior eye is ;<2 or more diameter 
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of a scnsillary base in the other subgcntim); tarsala-I clongiuc, Ltirttilii-Tr relatively short 
Lint] without terminal expansion. Nymphs {known only for E. dtotti) with eyes dose in 
sensillary area, senstUae with slight, swelling of shaft and profusely barbed; tarsus of leg 
I tapering. So Far recorded only From Oriental and Australasian regions, one species 
being parasitic on an arthropod (scorpion). 

Kutmmhinila (i l(ondhi) eltoni n.sp. i rigs, I ct 2) 

'"Troutbiathi \'fmgurdhidu?) sp. isulci.". Audy t 1950. 

I 'routbit-uht { Tramhkuh) jriitsi Wharton, Wt 3sue rsl c y, 1 y 5 2 :128, 330. 

Tran ib teak r (?rh , jj-gmup) ffrtt.si, A tidy, 1 9 54: J 46 t 14 fj. 

Diagnosis oj Larva .—The diagnosis of I he three members of I his group from each 
"oilier is given in the table below. 

riiUv.’/i vf ! (iritt.. Body vtry s m ;l 11; parti.illy engorged ki r v ■ »_■ 270 X J filin’, suh- 

ovnLc. pallid. Cnatft-uomr: eh slice l ■! blade ■ fairly hm.nl. wilh om subapical and one 

dermal denude and a small nubbin an the unieriml urspccl. presumably derived like: the sub 

apical denude from p dcvcInginCFJI Of the usual |rjeuspi I rap. Oakal l=.i:Ui N. Palpal formula 

b.b.hbH. seine nor slitingly developed,_willl one or a few delicate uliahons Or barbs, femoral 
.mu genuai Sfltac shone: tllJlII the libfal and incojiNpicssoLiit, may nppgju innlet u. lpir' inr.Mis 
wiih 1 harheiL seine ftwn being wiili feu.' barbs j. ami one Turtle or scurtlily bni'hctl seta, Icr- 
lUjaala ilbjienl. hnsad Earsala cylindrical jmd long (neatly as ]tttl£ n claw); ciaw {IS.J 
,i-pronged, ncUesiorV prongs venlnll and tlorsp-cVLerrt:il Jo zw'ni] prong. Scullim peniapOniiL 
gw obviously greatly Elian AW, anterior margin a ri osi siraighl and wiih shoulders. posterior 
margin acuminate '.viLh very few overlapping cLtEiLiiiar folds near rlie upey. lateral margins 
sliiiifehl: pnnclae fairly numerous s rihonl t(3 heiween SUs). cstending aver ulmuIiL whole sur¬ 
face. Sciui'.l mJ dorsal -Line suhcqual -m-.I ninil'tir, wilfi iumr sprcLmus h.irhulcs along the 
shafts: AM anterior 10 line of ALs. ScnsUlary brkscs posterior In line of ihc E't.s amt closer 
togclher ih.m half the AW ScnsilUtC with 5-‘t wdb.sptsccd lung harhs placed alternately on 
distal luiEf of shaft. 


friMPMnsiA r.r- .S i' fc n%s suiter n us EhojipUn msuhe. 



tiitfrom bicrtlo r/ tn rrf 

n-5p. 

}■ /itrainbiciiiQ iwi rrfiei 
n.sp. 

Errtr-orJrf'iL'i'drr /Vffrjf 
il WharLOrO 

Hosis .. - T | 

Scorpion, Malaya 

Li (Card s T Malay a 

1 i^ar^ls and r.iis, \W. 
Pijelfje 

Colour 

pjilc yellowish 

nrnnge 

red 

Eyes (m old mounts i 

irtdblineL or invisible 

indisEinct 

dissm^t 

Scuta! puncla 

smalt and numerous 
{ 3fl' + i evenly disiri- 
b uled over whale 
scutum 

large and sparse {5- 
ro*), fewest near 
AM 

large ami spar.se 

fcwcsl near 
AM 

Posterior angle 

nuE markediy Wrinkled 

miirkcdty wrinkled 

markedly wrinkled 

Scn.sillae ., 

?—7 long Llistal bitrb!?. 
open-spaced 

' 10-12 closely placed 
barbs 

stout short shaft, 

clnsely placed barbs. 

palpal setae 

inconsp’cuoirs, s'ety 

line ci Mai ions 

SLtuiScr but with few 
barbs 

barbs well developed. 

Mtislilarsab HI 

absent 

pne.Se U5 

present 


IN timber of punda in rectangle HelWCCn scnsillary bases, 
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EnlnnHbiciitti ilHUuiclial eltpt'.- n.sp.: 

lor comparison- 

STANDttLU MUASUiO-.MilWTS IF. MlCimS 

1 [arVitl pcllii) ^ t*e cnj 

zf [V SB 

of 11 47.* ^>-S I?- 4 : 

h ,j. 1-25 MJ 1-^ 

l.res: AU 7-si=BmCTiLcJ, terSUS LH Jjh« 
ljurhcJ or pcctmrtLc with tip* uE ^fls^ 
IcTiEtfl. I eg f: lursn* PJ^ PJtarsus ■ 
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HiieroliirsaLi distal let ris bust! leis iJian mid Wei v along ilx length subwrm inala shorter inan 
«™1a. mntxrnnjiwb. pMnob. and 16 barbed snL; 2 lfi& .■™d[Sl!i™ 
and posterior punned and ltm S cr. mieroiibiala, and r> barbed setae; J Ecnnida". two bcint 
anterior iti loridcrn, nucrogc nutria posterior to otic genua I a, 4 barbed deiac with few barbs 
wMh ,urbcu ■'ictiLc; bMifcmur, LJ-udmnlcr, ami row a each with one barbed setn! 
a -£ [. tarsus Dnea pretarHus 44,.-, tarsal a IH^, Hum jnitrolnr&aJa anrcrO’proNimal ;m<l close 

jo US base, prctarsnla, 16 barbed setae; 2 iibinhu; in lamlcni. distal Jibuti* cqmpiojowk 
bmpiTj ,md simiter lltan proxTrrifil and subcylimlrEcal. 5 barbed setae; L Hcriflala, 2 Ljarbed 
SL-=;a-; rerniunmg segments With t barbed srla each. Leg III: tarsus plus prcLiraus 51 x M, Jn 

S - Cii r ftr: lur ™*- 011c pro^iino-dorsa! Seta carry, nc fewer O’O' barbs than I lie 
h .rhr l^ ,™r 0r ‘ K "‘ ” r ? ll,S!: "" ,i0 S, ®>We. 6 barbed seine: fern,ala lo.. E cr than SSu! j 
SSS «>*“ ««h one barbed seta each, flu,/.- rc/ne.—Dorsal setae 

smtil.ir to f?Ls bin sbgblly .shorten arranged 2,G,e.4.2,2, = 22 jfiiS Uft^.'E-ES 32 ;i J u- 4 caudal 

setaff tCS, -A. 12-34 vs { I5,D, distinguished from caudal setae by ihcir length amt 

hiTige r barbtilcs, 

f.i-pir jVf|ifr/-jVjI.—Haiti type CORU. ftffi7 and 6 Pa slypes from R. 7 ‘J 7 |. 7 Miron,em* 
lantiitmtnas < Herbs! J (CEanl BFflffk Scorpion of Burma und Muluv.Hin I Until Lamm' Forest 
j '^ c Ponp. Vlungnr. 71 .is. I o.pi. Eleven nymphs hflVe been reared find Ihcdr correJnlcd 

und n Parmype deposited in Jhc Bri- 
[J5h Museum DssUural History). Pamlypes in the U.K, National Mp^tint, K, Auntml inn 
Museum, ami the authors collections 


Comments.— This species was confused wild 7. frittsi Wlvarimi (fig, I 1 ;md added 
!° che re-description of Hint species by Womerslcy t 3952 ). in I he redescrip imp, frim j 
35 described as without a masliriirsala III, and Wharton is quoted as if string (hat tarsus 
III has a rod-like sensory seta (Eav a tarsnlu); there is also some confusion between 
tibia and tarsus, Wharton's description reads “One sensory seta on each tarsus. Tibia III 
with a kensory seta 1 , but his figure, drawn before Lhu nature of these various special 
setae ibid been worked out by litr)t. is admittedly misleading. His statement js however 
correct; frittsi iuns a tihiala-I][ and a mastitarsala-nr. and the Eegs resemble those of 
iweedicL This comparison has been made, and 'he scutum in fie l drawn, from speej- 
nienv kindly sent to the writer by Dr. Wharton; two of these specimens came from 
the footpads of a gecko from Samar f20.ii 1945, Cftrver, NAM HU 2i and one from 
the footpad of a gecko, Gchyra ocemticcp Bougainville (2.^.1944, \AMttl 2) it is 
noteworthy that E. jritt.v was also recorded from Rattus. praetor: I he tun related 
Malayan species have nol been found by us on mammals. 

The nymph of E. elfom has been describerE hy WomersteN ( 1952:330, Jigs. S7D-- 
G) tender llie naitic ot /. fn'nsL No turtlier studies liuvc been made. The presence of 
para-scusitlary eyes suggests that this species should be compared carefully wiili 
EotromhicnUi s.str. 


This species* is named for Charles Then, b.ETS., to whom ecologisis and epidemio¬ 
logists must be grateful for ideas and guiding principles in the sphere of animal ecology, 
and to whom the present writer is indebted in many ways, not the least being die 
example set of lucidity in writing on ecological subjects without a Trace of the jargon 
and monstrous Greek derivatives which have ministered hy cryptology and neologism 
to an esoteric obfuscation of ecologitaT neoconccpts. 


Ftirrmnhkuin i [iiicniullai Iwcedici n.irp, digs. I & 3) 

Diagnosis of Larva. — Diagnosed from frittsi and fftmu as shown m the table, p. 33. 

Dfxcripti<m of Larva. —rt(Wy small, partially cagorged Ieiitv:lc X 179^; etonpaii;. 
s 1 j h(i , ;i tc. colon I rij;"il" r yc id bripbl d-rari i-iv Liye', 2 ~ Z anterior tv: iJi.Hlin.elly Ul-prc chiliiii/cd 
liilin posterior. Gniiikasvmt'; Cbcltcci riillilur rn that ot Jfoni. IbilpaJ foimulni B.b.NNB with 
lilt- settle generally Stonier than ihewu uf eimar, pm I pal larwH wiib un sn\* hul unusually Idnp. 

* In aceonlanee with normal ethical procedure, ibb specks would be najtied Jnr Womcrsley bin 
tins has not been done because there is a risk of confusion with a specie? of Trombicula so ramed 
in by another author. 


But t-, KM-i t.Es 
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M 5 barbed Sfilac ol which nnc (posterior) is .smut and distallv plumose and two itrtflrtaJ 
u V V C ^-i baJ £? 0CU, . m .^y nude: pUu £ subtspieal mrde seta which docs nol 

h-PPl^j to re refraetde. (..law Similar Lti thru or" cltarri hut with the ventral accessory prone 
l™"? * §" tpeejmen, die ventral prong h duplicated, see Jig. 3), The it lie on 
V ? ljlsr BPiKllobase have only a Jew (r^T) branches Scutum: anterior portion 

m front of 1 1^, fatger ih.m eorrespondinp portion of cituin\ the relative positions of £|J and 
AM being about the same bill tile Al.s bflmK Slsplocwl nbou( the diameter of [he SRs for 
*'»'* AM lhu> lying Xiyklly K-luml line nf Ais Anecnor Lidcr “t £ l.% 

coHi. ;?ve, AL .shoulder • nJftnu; poslcrior horder .similar to that of , but apC j£ more 

uT k™ ^ir iSt h r :ipr "r 1 & ihc lwlu “ ^P'^l Grille present on the scutum similar 

ili (hose indicated by Wharton rm /iitrsl. Puncla vcnv sparse fnhonr 5 between Slio m 1 
eijtcnd'nMo anterior margin, standard measurcnienLv J |5 shown below! L^s: larsuf 111 sSi’cLhih 
' ngcr Ih.'r Lan’iis E. ordinary Jeji .setae generally less iltwdopcd ikm with ritnni but \ajrh 
r.hirl•, sonj* bnrKs, m;iMir:uhiil;j til pi'c-au, fine m-set iic generally long. 

Stauuahd St i.aiji in emtints in M[chons. 7.'. jiL'rrrfjri" top. tEEnlotype S. f> Pa retypes? 



AW 

PW 

SB 

ASH 

PS 8 

A-P 

ASf 

AL 

PL Sum 

Hololype , . 

47 

59 

17 

ut 

24 

22 

24 

23 

16 45 

Mean uf 1 

474? 

5S-tf 

16 5 

17-1 

23 h 

[9-2 

25 9 

22-| 

264 47-1 

s.d. 

120 

2-CiZ 

0-58 

0 59 

U72 

207 

3 Sh 

1 26 

S-39 2-Si 


LLg T. tarsus plus pi'ctarSUjj 45 X 21 ^ Hirsala \ 24 t( .) extending beyond base of aubter- 
niriitila. mrcrotarsala Song, distal from tannin about 1/3 along its length, subiermmah well 
developed, parasiibtcrminala. prct.irsala, and n barbed setae: 2 subc^anf pointed iLhi- : Jr,e, 

7 biirhc ? ?' dC u : 1 !i, - D " li,1s Semsa'.LC. donated microgennala! 
barbed setae. teJofem.br with 5. femur* trochnnta and coxa with | barbed 
xcia Each. Leg II: Utsus plus prctarstfcj [uj -saJa (17a) cylindrical. microtnrsala not 

elongated, praijirsnla Ed barbed setae: 2 tibialac, the distal Mum and as thick as the lunula 
the- proihmnl (ibiaJa longer and pointed, 6 barbed Seine; long gemtuEa. .1 barbed setae: remain- 
VJf ^Gnjems nSl ' J LQ * ; ? w,| !i .'.. 7. i, I. barbed Seme rcspcc I rVcl v. 3 eg 11i ; L.inus plus pretarsus 
- X I hi. Jon,r; 1 apering mas Lilarvi la present on proximal half of tarsus, and 13 barbed seine: 

,J yi ri r i E dbm!,! 3 b.u hed setae; long eemiidn, 3 barbciS sr-fa-.j. lemnininq segments ami 
'" V 2 ltl . % - :in “ 1 ]jitrhctl Ktae r I he poslertidorsa: .seta on die has i femur being ciliated or 
nude ^settle: 2.^.2^ = • 22 DS (24,,. HS^J 4- 4-2 - S Ci i?\ lf 4 4-2 = 10 VS 
—/lE die vs hemp Compnfatrvdy longer Than ill cllnni and nol diiTcfJng much from Hie CS 


Tvp .■ \fjijtrittt- Hfllntypp. COJt_lJ.4[)7«y < t [*> P.ir:u V |U-. 
i I'Zstfil), l^ltn Lagonji F.R.. Kcpors.ii. Sclnri^or. 11.viiF ! 

i^ndMon I-lying l.i/.ardL Ulu t.ane.i! K.R., Si 


e\ Si37Ji],S /?rtrftrrbfr/.i, 

IW; 1 Pam type ex R39502 

am iu, , t , ■- . ..anj-al F-'.R., Selnngnr. t2.ii.iy55. IlolotygH' 

1vlp ‘Jr? 3 an . d ^ rri Jcposmsd in the Briitsh Museum, {Natural History). Panitypcs 
j , ■ ■ N,, r l!<K: - 1, Museum. R(x>:y Mnuntnin Laboratory, S. Australian Museum, Queens 

and insirmrt for Medical Rcseardi, Nmni Museum, Zbbldgical Survey of India, and cotlec- 
Hons ut vjinous acarologists. 

Comments.* -The spedes is nitmcd for M. W. P. Tweedic, Director of the RaiTlt> 
Museuin, who is un authority nn Malhysian reptiles :i not to wFinm we are g’rMeful for 
much iidvicc nnd coliaboradon. 


Pulrotnliictiln hcltli species-group, new group 
Representative species, — Eutrambicuia fin Id i n.sp 

Dief^uoxis. —Dj iters IrotTi subgenus Eitirombicuto in having accessory prong o: the 
^-pronged claw external instead of intemnl. and xcutuin witli generally less developed 
pu notation and with anterior margin Eilniosl 5,Trajglit, nol sin (too 5 . Differs from the 
Africa.n lawren cc/-group (above) in having 2 (not 3) pro tigs to pnlpn] claw and a 
non Hal subcorneal and relatively short tarsal a IT. Differs front Ettviictla in the si^c and 
shape of the scutum, 2-prongcd palpal daw, and well-developed eyes. Nymphs unknown 
"Larvae apparently confined to rep Liles, so far recorded only from the Oriental and 
Australasian regions. 


Dull. Raff t. us 
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Species included in iieltJi-£r<rjjfp.— 

Eutrambicula {/fcfrti-group) ficldi rup. from lizards, Malaya, 

Eittrambiculff (fieidi-group} tygo.-sotnoidcs 1 Womcrilcy j r new eonibimdion 

= Trotiibicttlo lyffostnitoidw Womcrslcy, 1952:1 Of). from :i lizard, New 
Guinea. 


EuCTomfaiciila lie lilt n r sp. (fig?;. 4 &. 5) 

Diagnosis of Larva :—Most dasely resembles /;.. tygowtnnidcs (Worn i r wliidi lias 
d much larger scutum, a masliiaraila HI, and stria tc-pimetate cpxile and gnaihobiLsc. 
Differs from EJ a£fep/idni (Worn.) in having an external instead of vent mini emu 3 
accessory palpal claw and no masliEaisala 111. 

Description. of L&rva .—Body when partly engorged 3 70-420^ - 2? 0- 300^, elongate 
uvid. Colour iiph" orange to orange- Eyes 2 + 2 oa ocular plate, anterior eye dufinived and 
<iver ] 5 time. 1 ; diameter of SB. Gntnhnsunw: Cheltceral blade broad i, 29 K ( ... > with a stnidl 

dorsoapical and smll ventral tooth, Palpal formula N-N.NNM, tetan un femur and genu 
shorter limn the others, ventral libinl longest, all setae tapering; 'nasal (Ursula Less 1hun halt 
length of claw, apical terminala pointed, rind 5 barbed setae. Claw 2-prongvd. amid pjong 
(152) eijrvfcd near tip, donso-cxternal accessory prong almost straight, distinct. Gafem seta 
N. Scutum: with relatively few coarse pimctac (about 10 in rectangle bounded by ,SBsl. ante¬ 
rior margin advanced anlcrmr to seine, with evenly rounded At '■iioii.-.k: s but >4he*wise 
almost straight; posterior margin evenly convex, AS 11 and P5H subequak UIIIL-Iilar Striae 
encoach slightly on ihc posicriur mnrjiLn and may give an appearance of .slight flattening m 
she mid line' SB* fairly wide apart, nearly equal Ia AL-AW inlcrvnt (half AW}, situated nud- 
vrxy between ALs and I j 3.k; AL selue shorten. I'l.fi longest, all SClae With fairly SloUt Niim 
shafts and iiiconspicuons barbs ten- bases of barbs} giving a MTntcd appearance. SfcMSiHiio 
intermediate in length between Sli and AW, with 5-ft barbs in dislal hall Standard trie inure¬ 
ments as shown below, together with data for lygosatnaidis. 


^EANIIAPD MFASOftEME.NT5 tm Minto MS. Eltlromhicuia ficldi n.3p. (Holotypc and 
6 Paratypes) and E. lyposnniaidL^ (Wpm, i 


Mo-lotypv. 

AW 

PiV 

SB 

A$B 

FSli 

A-P 

AM 


PL 

Sc tiy 

E. jHeidi -. 

66 

74 

19 

n 

22 

23 

26 

23 


43 

Mean of 7 

65 4 

73-8 

30-3 

19-1 

24-5 

2M 

27-6 

23-3 

3ti-2 

44-3 

s.d. 

t-71 

1-43 

106 

M3 

t-3H 

d-68 

0-73 

9l>3 

3-14 

■M3 

fi, lygnifimoidci 

Mean of 7 

102-7 

IZ2-4 

47-ft 

29.(1 

37-1 

33 9 

38-3 

47-7 

53-1 

6431 


(after Womcrslcy) 

Legs: 7-sepmcsited. Coxae 1-Sctafic. Ordinary setae burned o: peel mate subeqLlfll except 

for die h‘Eiger seme on trochanters anti ... of Scrs 1 and N Sensory and other setae 

US follows: Legs L: tarsus pins pretaraUs <\1 x 23/i, larsala Stout. 17 jj.h pmcrolarWilii distal to 
lls hast and about halfway along its length, suhtcrnunaki stibequal to larsala, parasubtcrcni- 
nalu, pretaraala prominent, and 21 barbed scute; 2 tibialae, subcqnal, not stoul, one posiero- 
proximul to the Other with micro Li bi ala dislal to its btlSC, R harhe-d SC Lac: 3 jjcnuiilac,, two 
being in tandem. J barbed setae; remaining segments with b I. barbed setae, Leg 11: 
Lisi'iU-s plus prelarsus 4B ; . (nrsnla L ^. somewhat poi-iiLed, mierotarsaki long r-.n.‘ proxunal w 
it? base, protnrsala, 15 barbed setae; 2 suliequal tihialac In tandem, distal one wtlh blunt ii n , 
7 hnrbcd setae: I genualac, 1 barbed setae; Lekifcmtir, 4 barbed setae; bnNtfc[mir_ wdh long 
(4(j,.) posterior and fairly lon^ anterior barbed eculc: trochanter with long a.iierior barbed 
SelU. Leg III; lamiii plus pretansus fid X ISti, 15 barbed setae, without masUlarxala; tibiulh. 
ft Harlicd set:ie; ocnuula, 3 bnfhcrt setae: remain! hr ^gments wiih L 2, and I barbed seine. 
Undy settiv; Dorsal Fdac similar lo xcllCjI selao, airangcd regularly J.ft.h.-,., . -- lib - 

MS -17ji) ! -1 caudal '■clue -- VS (22f, l. 


7-rpc .Mp;m-,ri.-Niiln5vpc. CORU.4IN7, and 5 Paralypcs ex skmfc K .M210 r.yp 0 .^ mt , 
oliYnccitm Gray (Supple 5kipki. Bk r.nynne E7.1L. Kcpoug, Stupor. 1 u. V. nnc ; fur;, 
type Cl lizard. K.-W02, nrfjc.o valattr Lmn. (Common Hying l.i7..-ird) LUii l.anpal r.R., 
Sdanaor lS.ii.19.55, Holotype (U.M.l95fi.fi.21.R) and p;iratype deposited with the Untisli 
Musenm' (Nikural Hiatury), parasypts with 1.1 .S. Nutional Museum, S. Atistiakan Museum, 
and lltt author’s col tec! ion. 


Must, 28, 1956. 


Fig, d. Enirembicuta fieUi n.sp H scutum. eyes* body se(ae i luimcM], dotind, vcrunil). and ricEflUs of 
£narJiD&omc, (See alsu Fig. >). 

Comments .—The only significant feature which distinguishes the fieidi-group from 
E. {E J dbtephara and tile African frmre/red-group is She number and arrangement of 
prongs on the palpal daw: the accessory prang is external in field l, ventre-internal in 
E. ablephara „ and duplicated in the farweJEeei-group, Although the tarsal a-11 is Lypicath 
cylindrical and is often elongate and with a bulbous tip in the Jan Tenter-group. rib- 
character is not dearly developed in some species such as gerrhosauri flip. 5). 


HULL, RAFFtrS 
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Tills species is named for Dr. J, W. Field, C,M,a, Director of the Institute for 
Medical Research, whose retirement is unfort unaldy imminent. The his Lory of intensive 
research Into typhus and trombtculid mites in Malaya started with an outbreak of scrub 
typhus in an oil-pa]m estate near Sungci Batch. Flic first cases from this estate were in 
I 92b and were observed by Dr. Field, then at the European Hospital. Kuala Lumpur 
(Fletcher & Field, 1929). 

Sisecfl, New Csenus 

Type. — Trombicula rtirtr Walch, 1923; Wharton fi: Puller, 1952:69. 

Diagnosis.- —Trombiculids in the Dab lew gin complex (see p. 59 below) with large 
subquadrate or subrec [angular scuta, extending behind posterolateral setae 2 5 nr k:;s 
times further than before anterolateral setae; ratio AW/SB about 1-4, PSI1/ASR over 
2-5, Palpal setae noE heavily barbed but nude or with few inconspicuous barbs. Masti- 
ta ns alii present. Empodia slightly thickened and daw-like. Larvae parasitic on reptiles 
(especially skints) and in the ease of S. subrara n.sp. on pill-millipedes, with host- 
range extending secondarily to mammals in S. rum, Nymphs (known lor two species) 
have nude sensiilae and no eyes. 


5C|j. 



MUS, 23, 195ft. 
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Species included in $ixcca.— 

Si sec a rara [Watch), new cqmbinaiton 

= Tromhicula rara Walch, 1925:593; Wharton Si Fuller, 1952:69, frnin 
reptiles and mammals (including mans, Mnlnyrmi to New Guinea. 

Sixer a iumlblttdi (Womcnsley), new ccimbmatinn 

Tronibitula Imulbkidi Wont., 1952:110, from a skink, New Guinea. 

Sixcca thori (WomensIcy), new combination 

= Tronibiculti than' Wnm, T 1952:421, from n >kink, Queensland. 

Siseca sithrum n.sp,. from pill-millipedes, Malaya. 

Comments. —Mr, Woniersley hus kiEidly lent type mate rial of hmdbtadi and than 
lor examination. I lie scutum of UmdbUuii is re dm wit iri fig. there is an extension u( 
scutum beyond l he AL mid Pf. set at buses, and the sun turn is not as subpentagonal a' 
is suggested in Worriers icy’s drawing [fig- I HA). Mastitarsala-IEl is present in hush 
hmdbUitii and thori: the text of die engine] descriptions will require emendation 
accordingly. 

This genus Is named from the Malay word jwt, a .scale: rcpiilc-ehiggers attach to 
their hosts under the scales. 


Sisccu subrara n.sp. iflg*. ft & 7) 

Trombicula rara . A u dy, I 9 50 ( m is id en t ifica t ion). 

Trombicula (Neniro hi btea ia J rara , Wo me rsley, 1952:82 (larv a), 355 (nymph ). 

mis identification, 

Trombicula (Trombiculaj rare [in part). Wharton Si Fuller, 1952:69 [ex 
millipede, Ztiphnwitf?. quoted from Andy, 1950). 

Tram bictila ( rara -grou p > n .sp. n r. ro ra . A u dy, 19 54:1 4 H. 

Diagnosis of Larva.— Differing from rara (see p. 60) m being pale, light yellow to 
yellow, instead of bright orange or red, and apparently host-specific to giant pill-milli¬ 
pedes; palpal Formula N.N.NNN in submit, U.N.NNN in rara- tarsi and Inrsufoe shorter 
in ram which has tarsus plus prcta^us-I 65 > 25m larsala-I 15^; tarsus and tarsaladl. 
.55^1 and 13,rq and tarsus 111 66 v IS.,. Differing from than and landbiadi in the shape 

<jf the scutum, 

Dettrimian of l.urvti—llarfy; broad substobular: medium and fully engorged, larva* 
_]gu y 3 ^( 1 ... unJ XI * x H -M. 1 ■ Colour 1 'n.le yellow l^h light orange, coni rating with deep :rd 
Oi f.-?rjT EIy"l:s 2 -I- less JiiliiiCt m old m unfits than '.vim ram: if n Leri or rye lurgL’r; not an 
close to scutum as with rara. C,nathmQtnec Chelieersil blade J2 X curved, (ricuspEd cap 
pointed Gate a I netu N, Palpal formula N-’N.NNN. :y 1 ar s|oul with tlrnrsial libial the lutEpru. 
claw 2-pronged, axial prong (25^) curved, Stom dorso-cxlcrmtl accessory prong KUflirfil. 
riLilo ■! tarsus w,In fairly long narrow basal NtrsJilji. aphid letm-hl id a, and U harhed or penmate 
setae Sritltttix. In me distinct Mibi[iii«lrAlc with posterior mttTftin rounded but flattened rw 
JEi-ntlv can cave in mid tine; punctis small, close and numerous, evenly distributed to cdpci 
■XM SCI.' siliuhtly rn advance of ALs wiih anicmlalL-nil shoulders of scutum rounded and r.,.i 
prominent; AM sciu longer I ban ALs, shorter than FLs; setae wilh rnconspicumiv adprc^.l 
harbulcs. SensiMary buses about 40,,. apart. iclalively close, to ALs, ASbiKSD being about : ' 
and ASB being only hah or less than half AP. Sensillac roughly as lone as distance betwmr. 
yBs. with. 5-ft barbs in distal third. 


Bull. Rafi-u < 
















I1UJJ ■ KAPFLtS 


Fia. 7 l Sistva ii.g. (Buiiinngh complex): 5Ctn:i r eyes, and hmiy-scNu: (humci'al „ dorad* vcntJ-aE) 
Tfl — Siw.ea tarn iWnkh) T5- Sist'Cxi twhrarti n.sp. [s&c I- if- U i TL— Sisn'a iunJhiuel 
(Woracr-'ikyJ Cthe puncla nrc hol arranged :it nmJum). The fourth member of this gravp 
Sitetu then' (Wnmcrstey). is not shown. 


J. R+ AUDY 
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TROM IJICL31.1 D5 ON REPTILES. ETC. 

ST.KDAM) H«UP«m IN MKKONfc H.loly.c (Uld » P»«»P« «* *»<* "*• 

and Measurements of Kcl-Mcd ^pLUes 

AW PW SB AM A-P ,'f jVJ AL PL $e«s. 

'i> - » » - « * » «■ 

S Id «W »M 3*4 2* 52 0 42-S 450 39.6 550 «M 

i T.-jj 1-22 42 1-13 lift 04JS Ml MO W* "' a ' 1 

Means, from 

WoK’.^ B74. 9441 5941 314 J» 41-7 43-9 )M 554* 58-5 

H. rsra 
Means of 21 
from Philip- 

24.5 «5 4 54, 19-8 M* 37.5 2*. JM 492 

S. hmdbfodi 

JflV^WameW' 102? ft > :l '' 42-0 

.5. rfjcr/ 

87.4 y,.8 015 140 30-4 325 3*2 334) 3641 - 

Lrirt- Cii\i ic pnd Legs punctate. Cuaue uniseuise, setae wcjl developed and barbed^ Ortli- 
nary lei jicijc roughly su&tpiBl (^ccpl for tong LruJinnlcnc setaeK 
FmpodiJt tit a IE kgs lliiclctncd nod claw -like. Lffi S : LarSUS rui!) prodirstih -'ll < - 

nr,) W r,h micmiLifsala atom halfway along i$ length distal to iU tac*, &ul>tcirmimL a and 
uSLs ««3« Wi.h 5-1.1 barbed act* each. Ut "1 l«™ 1*“ «|N 

s: ss 

ssEg^^s^F^fsass 

lnlcralty; arranged as follows; X nan. 4.4, - -- u* u^ft. 1 11 " M r 

4 ^,> _■_ 41.4.2. = 12 VS f3fyi) disLiaguisEjablc from the CS- 

" Tm . .UwcrW-UoWvpc. COHU.4l)9™ anJ Jh^ 

R.3 3709 Jfp/jmvrvw™ fi' '■"'■<«,^ L ’ k >- 1 ! - 1 . ** " X ." ■! Vl^ l-lolniyre (ItM. 1 9 S fi. 

s$iv* SekinsT. Roughly 10 miles NMSV of ' — ’ ; -yV, wth 

H'A&nSS£SX. ' $Mi.n *— 

lnslilntc for Medical Research, and eoilcclicnt* of ncai o.nejsis. 

Ctmments .—This species is common bw •ppaimdly prided lo "* 

The larvae attach in colonies lo the caudal intersegmenta! memboim end : tn 
scattered on (he mtersegmental membranes generally. 1 he mdUpedcs first enco mlerLd 
were fairly common, mostly around dead logs m a jm.l *™>9" 1 ^ ^ 
Warn) deep in forest. Since (his species was first found in 1948, mu .'- ™ 
of virbram have been obtained from 57 out of 202 pill-millipedes cxa.mncJ torn local 
"cs in Sehlor. and other infested millipedes have been preserved. A single mdlipede 

™ 3y '^fc’^^ten^ed in a forthcoming paper by Womcmleyfi 
4„cU on additions to the trombieulid fauna surveyed in Womcrslcy s monograph. 1 he 
irit is vem S r" tefn, nr Womersley for allowing him .» describe ,t here so that the 
JcscHptbnfi of arthTnpocJ-chiggors couSd be bcoufihi up lo tUic. 


MUS- I956r 
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Womcr'lJT is to ^ b r n draCriW UnJer lllc na ™ “I ™™ in 

— 

Both have nude sfciisjilae. " “ ! ' U, ’ IC particularly show differences. 

Genus Babiiu. B ia SoulSeoU, 1553, sc ns a Into, revised 

Type.~BMm S ia bulbifcra Kauthdott, 1953, from . skint. New Guinea 
Diagnosis . revised.—'Tromhiculids in the Babiargia complex (see „ soy 
hnvc large subpci,lagona! or subquadratc scum. eMcnded 3 or more linn-s ,nrr, 

SaSSS tlm A W/SB abou[ 

few inconspicuous barbs. Ventral'tototTand/or S*THI Jrito’n'taS™ 

basal s ,vet ings (figs. K & 9). Mastharsala absent. E^odi-, der,n d SvfcW^nd 

Other comparisons with L\tpht* ,ttd "* “ 

Species included in Babiangin sennu. !ato r - _ 

IkthimgU, bulbifcra. Southern, 1954:441, from n stint. New Guinea 
Babmnsm parnufera (Womersley), new combination 

“ T 'oiitbiaila par mil era Won,., 1952:109. from a stink. Malaya 
Babumgm booliati n,sp T , from a skint Malaya. 

Babiangb boalisli n.sp. {figs. 8 * 9) 

Dia&wsh of Law ti—Resembles IS. panmfera (Worn.) but differ* from it b Hk 
broader though equally deep scutum (AW over 67, „ instead of under 63.,, thc .1 
senec llf b »lbar swellings or, coxnl or ventral setae, and a more normal", aln ilh, 

wifh UirsiiJa, lerminaJg, „,J fi barbed .set:*. i»te‘bcm E bn?hv'l rT 
■' -"1™^- accessory nrons external ;md strungy developed. Ar f ,j„„ r brwit‘ xubpenta- 

Snnnt. nnierior margin sfighdy concave or smLmu.'i, withoiit AL shoulders bokferW m 
-atrongly convex with rounded posterior anplt: nunc in i : ,n L - ,nd mrni™,re " p V r m: ' r - in 
accHum: AM poil error to line nf A La and .half AW in ] C rmt?l Pt i ■ i fV H rl k T^ 1 " ^ vv -^ oIl ’ 

Idi i in rdiiifis ami inconspicuous barhulcs Sc id ird" s , langur; .icJae wild 

Uw: 7-segmuntrd, taualSc sStojuik "MSUrnneuB as shown in the tabic 

STANMKD Mssnotastanrs tn Mwaow, MW™ Wi*I n.sp. tHokuype ft 2 pm—, 

/. . ufo Uj etu SoudlcnCt, and li. Punnifi’rii fWnm \ P ■ . 


HnJotypc r . 

AW 

715 

PW 

SB 

53 

ASB 

IS 

PSB 

4] 

A A’ 
26 

viflijr 

42 

AL 

2fi 5 

PL 

4 4- 5 

A'rVJ.'i 

Mean of 3 

70 7 

HI. 1 

50-2 

IS7 

3 S-5 

7.5 

40J! 

29 

42-2 

dii 

47-7 

_s .c! r 

H■ hit (hifern 

t-93 

2JB 

2S7 

0.d7 

1 4R 

a 7i 

t-25 

1 S7 

\ 39 

+03 

a flee Soul hooi t 

95 

72 

72 

IS 

ea 

34 

54 

37 

29 

59 

11 pttrmiferp 











mean nficr 











Worn. < . 

fi3 

73 

37 

22 

3S 

30 

56 

32 

5ft 

54 





iiRiit boolinti ii.sp, details of gntuhnsomc chucima*y nr 
rra (Worocrsley}, Eti&LhosnnHi (to *haw general disposition nr 
{scales arbitrary), (See nUip Fig- '*)- 
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* mmm mm &4Wf KC[:ie 

purmife™ (Womerslcy). m—B«M t m S io * 

T-mi.lili.vl suhnirrlsan anterior dorftftl seta and caudal sc La. (S-lC al-»0 I ifiS* ®- & 1 /- 


Bm±,. Raffles, 








I-ROM UlCULim ON HL’PTU-liS, 


ETC, 


49 


,, . u . Ilin( . n-it) t r 4C1R01 inil [ TRir-uypc c* shink t K.14574. Mtifrttyu multi 

JaJcitiia '(KuhlS i Colvi mon SVink I. UIn K f-° r H ' ^,J™' } 9 Jft ^3Si!10. 

mSiti t and onfe jrt&iijpij with ikjs. authors collection, 

~ xink ^nrric ‘1 k mimed far Ltm Boa Liar, Senior Laboratory Assist am 

In clnrtt" of vertebrates in the Division of Virus Research and Medicul Zoology, InsUUiiu 
! m! to . Mr. Li.n lms pm a great deal of work into the collccimn at 
OF n "j u: r ’jJ -pj || 1C writer is grateful to him for his efforts m checking die 
identificiillan of the birds, listed, in the present paper (p. 6bL ftoAiang/tf MmJr was 
referred to as "AMS n,sp- in MS 1 ' by Audy. 1954:14S. 

Genus l-'onsecia Radford, l L >4.' 

7^-Tn»iAtaib w&tf Fonseca. 1932:153, from a sn:ike. Brazil. 
tfote.^-This genus is discussed by Audy (1954:14K}. 

Fonsetia cqfcjitcai: n.sp, O'tgs, 9 &■ 10) , 

Diaanosis of Lurvm^Diders from all known species, of Fottscch in having die 
posterolateral serial scute and anterior dorsal wise conspicuously mod.lird hy P^u.iar 
by sill swellings, die anteromedian seutul seta beang normal* 

■ i I. r,. i.,Mfrc hruiiJ subevute, fp^O a 460 m in pari Lilly tnuorp-Cil 

™ riL nnucrinr eves .matter .lion SB,. 

i^rira. c K 

«" r SlS WtaitdS^'lhW. nl»l toCIf ■ "--f 1 P“"f ’17 

a*ip fo,W. ig £ ’ SST/ wSSBT4X 

AL shoulder* reinforced |>\ tll N '! ' - . irc i e . v ; 1h diameter of n scnsiltail' hasp. 

««>*«■ Finely ^ ^S S. of At,. ion S , shai, 

cMcnJmr OVC, riinffil H* |v mtHli1icd( baud k«Hc and spoon 

i-'- ;i " ir! 1,1 ,u h - ,rh -« ? t tj 

^ io ;l norTTbC-l_4ia f ( wuh -5f faW> wc \\ a E? srl (SB 2fi*> and poslcnor ,o .he 

Z21Z t:” *■«-■ ’"" E hiirhs iM ,hc lia " 

iriensdrerncrtis ns shown in the ishlc. 

Stand,rp Mw—SHoni m M'cons. fWrt «**»» < H#,ot ” c * 2 ^ cs> 


Hololype 
jVf Lilfl H Of 


III' 
50 5 
51-3 

ins 


PfV 

ftH 

67 6 
0.85 


5U 

25 

25-8 

148 


,-r.Sft 

12 

3FS 

imo 


rsti 

2S 

2E-5 

t‘B7 


A -P 

A M 

AL 

PL 

^Vm 

12 

51 

14.5 

50 

85 

31-7 

56'5 

14.7 

2 sii 

81-2 

0-47 

05D 

0-24 

0-47 

1-75 


I set 7-wjpnifintctl, will' Hie neJmery «« pccuaAlc f [ jl>n >' < wi*iv b?unl niicroloiiala 

■" ,..l:i, pttlarsaln. anil J »»“ “ "*■ , ■ , base, I he poslcmptommal titnjl,. 

Wilt, a curved ni.r-rutlh.nla pdcmfcnludn, -1 linrbcd nelaci nmnmine 

sm ^ •Kf P “iF=; 


28, 1956, 
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itttaswa ss*s assg r,fssssfssffXt 

,V S'i in,cl, I setae »« IP" E J^«SSS*J&2f Si Kfi&S Si St & 2 a» 


-{- 12 VS f3D[t>, JisLinguislinl^i 

obvinin hiirh-K, 


from ihc c.nssJiil seine by ihcir snorter length and more 


ijriffsli Museum (EVheutliI History L erne ps retype 
|i,l in types wiEk She suilhof’s GoUei/lion 


C■„«, ( «™u-.-Tl.c highly modified Al. aaae (fig. 9) somewhat Kemble a P-irtLj 
dosed hand, nnd from (he description M drawings of *■ bUiOMTO 
would appear tbit lire AL setae of tmvumsi are of similar siruclurc 
but without tire finger-like processes. Comments on the possible adnlitmsmp bra-U' 
modified setae io embryonal organizer Helds have been made elsewhere lAudy 
1914:148). The AM seta appears to have special individuality, which is txpressn. 

(rt) its lack of mod tficalion in F. celesta, ewtop, and cohibemiq,_ while die A s. .« 
modified, {/,) its absence in GahrlkpUi (sense lam), and In ns npparcm homoUj 
with the tecial (opistomal) seta of Hie postlarval stages. The PL setae however appe..r 
to lie related lo Lite anterior dorsal setae and the Pl .s and DS arc requent} mt, is 
together as in F. cetateae and ihc subgenus 7 nunbifiifini.it*. 

" The peculiar proximal thiekenlnp of ihc galeal seta resembles that of Stsera then. 

The bastd swellings of Ihc PLs and D.S bear blunt 

barbs, showing these much more dearly than do die basal swellings o - ■ vs ...... 

causicpto (Jadin & Vcrcammcn-Grandjcan) nnd those of the VS and 

t scUic in Btiffjctitfjiff (sue 1 p, 61 .u , r . , _ r p* .... r 

i |, is ™ cc jc 5 i s named For MifiS Celeste Ytoodwurd, aged 9, ^ughici of Dr. mid 

I 94 R tor field trials of chloramphenicol (ehloromvceim J, the first dramatically success 
ful <igcnl lo cure scrub typhus 

Genus Trumbicula Berlin 19(15, sensu latu 
Type.—Tr^cuia minor fieri.. 1905, adults from bat-guano, Java. 

Vorcarra, New Subgenus 

Type _ Troinbkiila vorca Traub ft Andy. 19-14:47, from a bird, Borneo. 

.. 

a conspicuous large chilimzed anterior . • stronch developed and 

palpal formula B.fi.NNb wllh femoral and genual setae tcry strongly ue crop 


%h 3- 2$. 1956. 


i 
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barbed; da.MMypicnl]y 3-pronged wjlh accessory prongs vent rally disposed; galcnl sckm 
nude: leg [ with 2 genualae; no mnstkargaln HI ( but present in T. thompsom Brennan ■ 
Luu-vno primarily parasitic on birds, possibly reptiles: but hosL range extends to mam- 
malv Nymphs (known only for form near uvea from North Borneo! with most of ;K- 
dorsal setae greatly exaggerated (1hc.se nymphs arc In he described in a later publican n 
"hen Further diagnostic points will emcrue i. 

Species included in Vorcana.— 

Tromhicuhi (Vorcttmt) coi vi, iJatori, 1920. from birds, Formosa. This appear*, m 
be a typical mem her except for (he doubtful scnsillae. 

Trambicitla (Vorcanai denripiliuta, Watch, IH22, “rnt";' from Sumatra, 

Trambicula {Vorctma) sp. cf. rfcmipitiala, Womerslcy, 1952:126; two form*, 
one from a log on Halm ah era, and another from a rat In the Solomons. 

Trnmbicuh t?Vnrama) nixsani, Dumblcion, 1947 from ei “cusiius" (a pbulangvr 
or possum)* New Guinea. This species has a 3-prongcd palpal daw like lhr 
others (Womcreley, 1952:113) but it has relatively few dorsnl setae (2R). 
It stiperlidally resembles T. (Lcptononibhlium} g/j 'ricoitits i Hirst j and iK 
relationships will require furl her study. 

Trfwibicitici (? V arcana} thurupsont. Brennan, 1952. from a bird* J amaica. Thi* 
il ls a mastiNirsala-IJI and 2-pronged palpal daw but in other characters in* 
welt into this group, of which it is the only representative known from die 
New World, 

Trombicitla (Voramti) vorm. Truub & Aurfy, 1954:47, From a bird. Ml. Kinabalu. 
North Borneo. 

f romhicaia (Vvrcana) sja, near voire r, Traub & Andy, J954:4U, common on 
orow-pheasants at Beaufort, North Borttea; reared to die nymph and being 
studied further. 

Comment :...— The writer believes lhai this group is sufficiently distinct in larvae 
and, apparently, nymphs, to he made a full genus when further studies have hecn com¬ 
pleted. He prefers to disagree with the original description of T. coni Haiorr, 1920, 
where ii slides that only the proxinuti half of the sensillary shafts is barbed: T. critvi 
obviously conforms to this group in all oilier characters and the unique placing of the 
sens ill ary barbs should be looked upon as a lapsus I'nhittmc until the species is redis¬ 
covered and this feature checked. The reconstruction of tlie scutum of coni by 
Womersiey (1952: plate 23 A) Is especially open to I he objection Eli at (he posterior 
margin carmoL he reconstructed. 

In addition to rite species listed above, the following are known only as adults and 
will require comparison with the nymphs from Borneo: — 

Tromhicula c anc^nnii (Bulla, LK9 ( M P Worn,, 3952:357, adults from Europe 
The adults share the extraordinary long tufted dorsal setae of the Borneo 
species and may lie related. 

Trombtcula stnitatii T Cooremnn, 1951, adult from Morocco. closely related In 
T, amestrimi 

This submenus is to be revised when the nymphs arc described, Jt is introduced to 
tills paper because 7, vorca and possibly other related Forms are bird-chiggers in 
Malaysia anti may be expected to occur in Malaya. 


Bn I r. Kafflls 
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The name of this submenus is derived from the name of the lype-specacs f which 
j^clf is from an anagram of corvi, in [ho belief ihat !. corvi and 'I, vorat are ^isniost 
identical in spile of the description of the sensilhc of the former. 

Relationships oi- Reli-till Cheolji its 

The genera Trombiail^ Ncoschuugastiu. and KitschOugiJsrhi are lie te reverie lhis and 
troublesome to she taxonomist and there n a lack of balance between various ouv. 
recognized genera and certain groups or species which have twen relumed in iliese lie c 
aeneous genera Many species of Trowbiathi exist which cannot be placed m am 
recognized submenus without making one or more suhgenera into taxonomic triisheai^. 

The ^guidance which was expected from studies of the post-larval stages ls sio \e 
apparent! in spite of She. pioneer work of Womcrsley 0^2) M now appears Etui. lew 
characters or real taxonomic importance in pos [larval stages have been found, i 
case nf the reptile-eliiggers them is a singular lack of postlarvu! material 
Futrombiculu ss, and three groups f. Eiumella , to, Bahhmgw\ represented m Malaya, 
fn these conditions, it is worth stressing the value of recognizing even small or mono- 
ivpic spedes-groups, naming each of ihese by a representative species, am. treatmg 
ti iem ten La lively as proto-sub gen era although the groups may range m status Horn 
simple speeds -complexes to subgenera or even genera. The creation of further new 
subgencra or the revision ol those genera already known, may then await studies uS ^ 
nostlarval and larval stages of several species in the groups. A number ol spectes-gto ps 
tentatively proposed in an earlier paper l Andy, 19541 nre defined in more dclaii in , K 
present paper while some ure named as Rubgencru or genera. Some nev. ginups ,ul nisi 

PmF Tmimbnr of important groups related to Twmbicula appear to be shared by 
remiScs 'and birds The recurrence of 3 instead of 2 genuniae-E in these has been noted 
2*gAll tto^Fpcciw .o far known to possess eyes in the nymphs or adults bclo. g o 

both these belong to groups of rcplilL-chigg t stcms date back lo 

ill stts tTi <s B . it ,-. c v^itiihJc c-q] I celt o ti of A. f rtc^n 

Ma, r some W e- 

rEptile^luESGts which Dr. R ' / 'ATTTslorv) J I-ondon 5df«l of HyfiW* 
material in the British Museum (Natural . y nf and is inclined to 

and Tropical Medicine, the writer has rc - j . pbeed in Tnnuhiadu arc likely in 
consider that probably all Hie true^ ^d'to^m range themselves in or around 
due course, to be removed from that genu " ™ ,£ Als0t r. ifvsi appears to 

Kutwmbiatla, Bianktianui, lonset m, -^ th ’ an u> Ehondla and the main 

- * - —' *- 


ML'S. 2k. L^5fi- 
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which are here referred io ns The tow res t ce /-g roup, sunsu la to tp. 31). Finally ii 
appear* that Rlmtkaartitt and UeasUpia arc genera; Thai Buhititi^ut bulhifera (Lype 
of The genus! may be a somcwhul atypical member of the natural group lo which ]i 
rightly belongs, so That the genu:, may therefore be regarded in a broader sense: and 
dial. Stwrixrits is unrelated lo Tcnuiuitlumt (ol which a is generally considered a sub- 
genus)—it appears to be derived from Site frmTLvrrcAgroup, The lack of balance bcLwccn 
some species fe.g. 1. gccfcobitj Worn*) wiihjn Trawhiatta f sen mi lain) and genera 
outside it must he accepted until further studies clarify matters. The relationships of 
these reptile-cliiggcrs to Trontbiatto. sensu strict*), appear at present to be on some 
such lines us the following:— 

Genus / rowbictila: The subgenera TwiJibicuIti, Croiiicdia, klivattynftficala, 
Fit.yehn)t grev /i>idvs T l^eptott-vmbidium, 1 njnifoiuttiitufu.w Ncotrouibicidd. and 
many species ol uncertain status. appear to he genericully separable from the 
following groups* one of which is tentatively retained in Trumbicuta :-.— 

EufrofttbicuUi s.1, 

f. Ettfrombicitta s,s. < T. ifv.st from same parent stem?.), p. 31, 

2. toiiTiurci-j-group (same parent stem as Sttnriscit,\-), p. 31. 

3, field ht'Toup (might demand inclusion in the fmvrcncW-jjroup), p, 38, 

■ !. Llumdin (possibility oT this linking Eurrontbiettfa with Fanxc.cia may he 
entertained), p. 32. 

Fottseda (from same parent stem as Eiiirouihicu!a?), p. 49. 

UlaitkaiinUi &. f-h r mlipict t pp. hf-63. 

Bfibiongia, Sit ecu, Ntwotrombscufo (apparently from same parent stem:, p. 59_ 

Vorcana* p. 51. unrelated lo any of the above. 

Nenimnihiculti, which should be restored L<> generic rank, would be included in the 
Bhuiluwrtin complex except for die I act that they appear io he mnmmaUchiggers and 
the post-larval stages lack die conspicuous pa mens Ltd eyes of ttkinkcianht and Heoslipiu 
\ detailed comparison is necessary, for Andy ( Id? I :9b j, in discussing Immbtculich 
which cause scruh-ildi, suggested that the primary or historical hosts of Nvotroatbitmki 
may not have been mammals. 

Nymphs or adults are known only for a Few species of Eutrontbicitiu (Eutrotnbictdn, 
Eltwietta}, BiimktiurfkL iH cavilpia* Rutland cj. and Vorcana. Not only does this leave 
serious gaps, but die known nymphs and adults themselves have not yet been fully 
studied and compared. A comparative study of the leg-chactotajty o( nymphs is pro 
grossing slowly h on the lines described elsewhere ■; Andy. 1954:1 29), but it is premature 
to discuss die results, which appear promising. The nymphs of 5. rara. S. mbr&ra, fl, 
purmijera and some oilier species are being described or rede,scribed hy Womersley <t 
Andy (paper in preparation) and their study might dirow light or relationships in the 
Rahivngia complex. Nymphs have been reared of The following Lromhieulids discussed 
in the present paper: species near T. vorca, Eutri>itibtcnfa {Etitrombicnla} wiclwumni^ 
E. {EtwncUa) eltoni n.sp,, Sateen rara, S. stibrara n.sp.., Enhinngia panuileru, Bltmkaaruu 
uLiisaitdiarix, Ileasltpia gated, Ewschongoxtia (LunretUelki) mdicu, E. (WulchMta) 
audenuiim, and Neascfiiinga.'Sihi ipdittiaru/n. Most oT these nymphs have been described 
by Womens! cy (1952). 


Boll. Rattles 
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TtNT/VTlVE KHY to RELEVANT Gl'NE'HA AND GROUPS, 

TROMiiJCULtNAE AND Ga] EKLIE P 1 INAL 

I Jie following key has been deigned to bring out the genera anti species-group* 
releva nL to the present paper. to give ft sum i mirv of the main din gnostic characters of 
Ihe "roups, :itul to contrast confusingly similar groups (e.g. i\nisnmthictstss .mil 
tikmkaartia} as well as somewhat dissi nihir but apparently related groups ll purposely 
contains more data than are needed for, and a number of features undesirable in, a 
straightforward dichotomous key. It has not been tested by usage. 


Tentative Key tn Relevant Genera anti Groups, I rmubiculrnac :md Gahrlicpimae 


t. 1-m p-OcI i i mi modified. wilh spaltlbli; or 

Empodium claw-like . 

I- Chdiceral hlnde modified: shutL utmi. 

ClieliccTEil til rale sword-like. without i 

3 Sen si I lac expanded distal ly . 

Sensitive .'Utenuated nr HajicJlifaj-m . . 
j. ■ Tih.edu HI present. 7 or 3 gcruiiilac I 


pulvihiform up ... -.. Riedlinia Ouds. 

, T r . ,1 fiiL'kinm Tfituh Jt Evans 2 

v. i;h i erminai nr bterminaf processes 

"Worn A" Isolds arid MxtHnwihii n!/i Warn A Heuslip 

iieh processes . *■■■’-■ - 1 


...Bwing (smbficncoi 

liun-hi f j JjL'dA fj'rj, WtrltittL'lIti F 11 Her, Urlcmctito Andy, 
J „ U rrnf>-thi AI lily. imtl several lislmeL species lyoupKj. 

i hf> rigusli it tvs n g. Psedtti ■ sriifj rrfjrriJr'H L i poviks. 
.Vftifrrf^trjri'H Odds,, fiinlfpniiatiii Worn., Ncu.li lnnigastia 
twing, EiufatfPtutrictthi Ewing (ind. Mlhgcrms Phrv 


tutrarUX l.nwr.l 

.., , , t .i.,„ i .... StilnuU'tifnicinu J.iidin Jc. VcH\, 

Tjbtyia 111 ahscTii, % &c i Gimthertuia WpmtHcr^slip ,Gfjhfpcppi 

OlslJk. (snbgcUCfili (Jiihrih’pUt ■ Haleru:, lf'm'c hie? Iwinji. 
nnd SchiirtKtixireiftt Hirst, Ftiiitietta Vere.) 

5, Ixgs at fr-Md-SCgmcnttsd.-. ." ' „ 

Legs 7-7-7-seym ented ...?. 

*. Pmurofcuonl — -* ■ ■' ■ 

Posterolateral ittfe «m !■» «*-. Won.. 

, . .. B 

7, Posterolateral setae up* on scutum ..*' ^ 

Ponte rob lcoiI seiiie on scutum ...... . 


. , 9 


Posterolateral sciiie .. 

*’s.e: rii.-j.iarfffifsiva'air arz..... 

■ thes* m'l;"m':!nii liinl'-L’higp.crji otcurrm G cLLSLtntly 

t„,L many mhcnr at proem S SpTS t4S^ 4 6&m m 

of irue reptsIc-cliiliters: Lawrence s . pv rhis botrolet Awxwckiirijstixijtt anil feettdoxchiHt- 

.subiscnericnlly distinci. LorS&iiSS? iw tffJtSsfel etseWh : crc (ibjs J?irWgi/«» 

appear ttSSSS b bird- m replil^ehiggn gemis. a 

Audy t9of>. p- dll- ^ J so feed on manunais. ReJjortHona certainly, und OeuoxHiott^.Ma, 

number of members of which tLli ^ Sdifin&iMia on larval tburaclers. EtitloiMM- 

«) - *&. «***«»** 

Nil »rn" °p=ei« may abo Hwl on «»«*>« <* rammM. 


Mus. Zft, 19S(i. 
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J. k. AUDY 


9. Scutum large (AW over 65^} imd deep, with sensllhry bases wide apart arid relatively close io 
lint; oF anterior setae, ratio* PSR/A3E and SR/A5B 1-6 to over 3 (hoth ratios under 145 in 
most trombjeulidiO; aud ratio AW/SB l-.'-i-K (aboil) Z more in most trambiculids); galea [ 

setii otidu ..,...-.► ... tftaNangia complex, p. lu 

ScLtltim laxjfc or■ small, scnsillury bust's more normally placed nearer line of posterolateral setae 
may he in line With or posterior to 1‘l.s; either or both raLins PSB/ASH and SB/A5R 
Under 1-6, ratio AW/SB yVer 1-9- gaieal vela nude or barbed .... J2 


til. Scutum with seven setae ; cm podium normal D; host unknown ..... Hov&tn>mbiculti 

Worn. & KoltlSf p. 55 

Scutum ivi l 1 1 iisii:il iivo setae; etnppdjum more oi levi blade-like, returntrling the cl&ws; hosts 
primarily reptiles I only T. ran j recniLEed casually on mammals 1 ......... „ T ; , . .. . L ’ _ [ I 


II 


Sc I mini subquad rate or subrectanpuSar with posterior margin convex, noi greatly ex leaded pos¬ 
teriorly, flattened or indented ill midline: no ha*nl swelling oa body setae or coxal setae 
empodium slightly ihkkcncd; masLitumahi ME present [Nymphs with nude .seredEJne. without 
e Y cx ] .- • ..-...... . . Sisrea, Tt.gr, p. j J 


Senium nubpcntapiimiI with anterior eye slighlly larger than posterior, or scutum extended pos¬ 
teriorly and naliened, with posterior aye larger; vrnlrnt and/or Lhird coxal seine with basal 
.swell mgs nr as described on p. 46; cm pod mm obviously thickened; mas li tarsal n J][ absem. 
[Nymphs ot R pantti}cra wiLh branched Sen si El tie, without eyes) ...... Uir^fongJa Suit then! I, 


seilSti Into, p. in 


\1. Scutum subpentagonnlj and at least the nnlcrnlnteinl SCUtul Setae moLltlicd, short and swollen: uO 

replrlcs (especially snak.es \ -. *-*----- Fott.KCia Radford, p, J.JJ 

Scutum pentagonal nr oi her,vise, aniern later id scuta! Setae no! :shprl imd swollen ......... 13 

13. ScUltim pentagonal or suhpentagnn.il; COVI III with Z nr more seme. 7 gelSunlae I present; setae 
on palpal lemur and genu harlied or pEuenost; parasitic or mammals .......... submenus 

.'Itiy'alramhicula hasa c t Pi, {= rym?x-group, Brennan) 
Scutum pentagonal nr nilicrwjse, coxn Ilf wiiEt one seta..14 

M. Palpal claw Z-prongetE, Willi one accessory prong placed internal (or ventral) to axial pryng; 
1 gentialae I present ......*.... jj! 

Palpal claw wrlEi more than one acccssois prong. Ur if Only one Ihen placed external Or dorsal to 
axial prong: Z or 3 genualac I present.. ....... in 

15. Scutum not large lAW less. Ilian 55^■ ■, sharply pentagonal i AW &. HD subequal); accessory 

palpal cI-lw ventral, maslftimtida. Ill absent; pul pal formula B.N.BNU. wiih dorsal uhial seln 
strongly developed and barbed: parasitic on reptiles (snake) [Nymphs and a dull unknown] 

Ti‘{Httfriclila [?Eiilmmbicis!ti\ Hent Rad,, p. :, L i' 

Scutum larger and broader lAW more llian usually about 8(1^1 posterior border convex 

but scimrm exception:! : ly pentagonal, fairly Strongly pLmdatc or slriatc-pancl.ite; mEISlharstlTti 
Ml pre.selit; ptllpae nsnally Bdl.NNB; Usually parasilic on reptiles, secnn.l.uil y oil bitds ns 
nmmriials. [Nymphs r.nd .idtilts typically with eyes placed clpsc to scpsillary 31X0*1 

sabgcrius Eutromhicuhi Ewittg, p. di 

16. .Scutum wiih more than 5 setae; ptobably usually para&Uic on wntcr-hlrds bul also on mammals. 

[Nymphs with eyes placed away from errshx, and scnsilime nude. Hagtlliforml .... //ctr.Tlj'pi.-t 

Kwing, p. £2 

Scutum with 5 setae ....-.........., 37 

17. Scutum pentagonal Oi SUbpentagonnl; senium, coxae, aral pnnllinhasc heavily punctate or 

Striaia-punctata; 3 genualac I and one maslitarsai.b J [I present, maxtibiidae nr m;i.s1i-Iemor,ilac 
absent, amt rtousctisory seine on Icg.s siinei|iiai and strongly hiirhod; galea I ?elne B or N. 
palpal formula E.B.Nfb j N (b) B, palpal claw .i-prongcd. usually parasitic on water-birds 
land possibly on rcpLilcsl, seeLuidtsrily on ntiinitrials, [Nymph-, and ridul!'. will] eyes placed 
a wav from arista, and sensillne rude. JlagClllform| .. RUmkutwm Ouds., p. fU 

Not with ihc above combiaatiern of chafsicLcrs ..... .. IS 

[ft ^cnriirn pentagonal nr snhpenl.Lgnnal: coxae and gnalllobase riot Eieaviiy iitjaLcpUilcULte: 2 
(exceptionally n) genuniac I; n ne or mnFc mastilarsalsc TH present and either nude whip-like 
sesne (masit-sctac} or elongaled finely plumose setae present or: some of ihe segments of leg 
if] olhcr I liar: the lai--';s; nor.sensnry setae on all legs generally lightly feathered Or plutllDSe, 


• Jpnlrnmhicula Woill,. known only ns an adult, hat eJ'cS placed ciisSe to tlLC SCttsiSlary area; so 
also do nymphs nf 7'. shorn (see couplet 22 nnd p, 1-3). 


Bull, Rm'i.ES 
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TROMUICULIDS ox niil'TELES, ETC. £7 

Lind unequal; galea! belt! X nr U, piLlpi^l claw S-prongcd. usually parasitic on small terrestrial 
mammals hul may he an birds (T. [Nymphs and adulls without €ye$] 

subg&rius /Vtffl/nrjHjfticww Hirst, p. - v 

.... is 


Not w[ih itie above combinition of cfmrstcwrs ..... 


an 

7.4 


l*). Three gcnualae l pres-cnl 

Less than three genu a I be 1 prcseni 

’0 Pafsaftje pd inammuts (especially hits); scutum fitnaH [AW less than nnd SB about 2Qji 
or lets; anterior border sinuous. usually with definite anterolateral shoulder*; If sub re nr agonal 
iticn posterior angle very ablEiu and posterior margin concave between nudlinc and 1 L bases 

palpal cluw often 3-pronged... ..... . it 

Parasitic on reptiles.; scutum either obviuiisk s nhpcniago mil or with crescentic posterior Jiiaiyin, 
SU more than 23^ . *.— ...■"* 

>i Sen^Hae with hnsalTv expanded fcnt-lEfcc scllltes obscuring most ut I lie sludi: or, bats. North 

‘ ' America ........<<..... ***$>?$* 

SftflgillaB nude ffancltiform, with 7-4 lone branches, nr rUrtftlillly barbed .„ 

in pari f jf«J[<.m-grOUp etc s 

22. Satin in sharply pcntnyoiinl and fairly small (AW less ihaii 55 /Ll A.P more than 20^): anterior 
eves and sensiElary bases adbcqiJSlI: claw 2-prO 11 ged, tarsal a 1 long, hair length of Larsns, m,o 
reach Stitilerminala. with microtarsnia I disialEy nbom half wny along its length: tariaia II 
dNtindlv shorter Ilian IWsrIb I. subeylmdric-al but wnhom bulbous tarsus IU Ik? Aflft 
5.i„; [PiaMitlsrsnln Ml present or represented by seUi with lew barbs f-Jlnncilu tt.suhgcn., p. 32- 
mini bulHwr Rain mil nr with crescent k posterior marginhuge] (AW more limn (%. AV 
unicriar eye. <2 or more diameter Of sutwillary bases: claw with 2 nr : 
prongs: Ursula E not tong, lets than a third to a quarter lar.sm, with inicrolarshl.i nearly level 


Scut am bull-pen gat 
more than 2 /r i. 

with ilb rip;'(Iir-.iia El slightly shorlcr to much longer than Ur.ilhi L tarsus 
n 1.1-I timbal a Ml usually present 


Lit OViN liO^i, 

. 23 

; scutum Stib- 


r:-tw 3mronj?cd (exceptionally 2-pronged, the accessory prong bane «iermil> . . 

'%38SSm m'lK crwccntic iLlcrk.r margin! tgiah II "»■•«» gj2®^ 
ronk il bke inertia t, and either Mibcqiir I to nr exceeding n in length: Up nr • rsaif 

M«n»liy *mi, ugambd. fr^iwmlr •*>*** » »» Wn p W 

ester Hill, senium with crescentic poslermr 
shorter ihars tarala L so far recorded 
ems 

f.ntr. firldi gioup. new croup« p ■ «'.* 
Cennalac ll and ft I present, sublerminala and pmasubtcrnimalo 1 E*^eni, l Nymphs, whac 

known, tire without eyes} ........- +T . *. 

"If* 


[ law 2-pronged, with ,accessors prong du-lincl nnd 

nsarcin; bolh tarsabte mibconicul and short, tarsjlu 11 a 
only from icpldes m Oriental and Ausi, .iL'.iiin regions 


7,5 L ce Hi. or olher Icps, with ininc tong ontsttLdl11M'ln l- 
All legs ss sih subGqitaE barbed settle 


2b 

.27 

/\I3 ICg> warn auUi. 4 1 Fn.« --- 

* '*mrnmrnm ^ISS-SHS 

possibly tarsus of leg tit ..-. { Y traub t Audyj 

Scnsillac normally tart-d. 

2,-J^ss-. .SMS.’earj'i'Sffl 

“’'"t^rnnnmicn-Can.lj^o [|nnrMmjl ' 

-!|) 0 (ics ill n n=w sobaumis 10 . , bc . ^f,j 2 lnbT 7 hoM spccte wilH^ a barted galOl Wl» altlwu^l 


-i. 


Mus. 2M, 1956. 













j. ft. Aunv 


27. Anterior eyes prominent, nhjrmiTLcd and SurgL' f \ J cir more dianicnir of 2iL‘ J. palpal seine pro¬ 
minent stnmgly developed and at least those on femur and &cmi strongly plumose nr pecti¬ 
nate; seta N: possibly primarily parasitic on binds, Secondarily on mammals. [Nymph* 

with both short and lonp c* a grilled dorsal setae, without eyes| r . Vorcnna ii.subgcn., p M 

Anterior eye atui palpal seL,ie normally Itvclopctl: usually pn reside on rnammaSs. iWymptss iirtd 
Iiihilts, where known, arc w illi on I eyes | .-...2? 

ZX. Gflioal acta Ni SCtJHim either Sllhqiladrale or trapezoid uL SK muter 25 JA . with SBs close to 
posterior margin hut anterior to line of PLi; palpi N.N-NNN; frequently parasitic on hats 

Mlbgen i LS T> ustv' i \ a itr, i n pa 1 1 ! C- J!- I' insolli t, 7'. frv m 
gfotip, nod species of '/'nJfM&itrrfJri of uncertain Stains. 

riiniciil jCL. 1 i it (exceptionally N'?). scilllim .Mihreelunpiikir, SE-! usually over -Iq,. Jibs aoielioi nr 
posterior m line n-f F| pnlpi usually N.N.UNN(li) . . - ■ sitligeniis hrpmp.unfii.imm Nagayo 

■ :i oi. Lind species of fitjinhirutu of uneurtain WaltlV 


FunxHP.it Records and rAXtiNQMir Notes 

1. Genus Trbinhicula Bericse, subgenus LcptntTiHubidium Nagayo vt til.. 

scnsii fail?. 

Trombicuin (Leplutnimbirimrn) tic I it ns is Welch. 1921 

Tliis species, it vector oT scrub typhus. is extremely tv ides pro ltd and has a very 
wide linsL-runge. Certain ground-birds are important hosts of this species and its close 
rd eiL ivc 7\ akamuxht: they are of epidemiological importance in some, foci because thu\ 
boost the toe til rhite-populat in n, and also genu pel LI y because they may carry ehiggers 
over considerable distEittecs. In this respect, the importance of the two cticulids Ccnm> 
pnx javameus and R hi norths dttorofjhocii in Sumatra was stressed by Walch & Keukcn' 
chrijvcr (1924), Trombfcufa ttelieftxj-t litis been recorded in nur co l lections from a RllU 
and a Crake, :md the Button- and Bustard-Quails, but not in significant numbers, 

Trombieula (Lepltitrombidiiun) akanmshi Brumpt, 19 Id 

This species, also a vector of scrub-typhus, is for praciictil purposes confined in 
Malaya to [he lidd-rat, Rattus argentivcnier, in open grassland, and certain ground-birds 
which frequent such grassland. On these hosts it may occur in very Surge numbers, Tire 
overall infestation rate tor IL argentii-enter trapped in Selangor is about 6H per rat. die 
onfy other mammal to carry significant numbers is the wood-rat, ft. jttfart'tixiAi on die 
grass-scrub fringe, with an average of 10 ahamus-hi per rat. Our birds have been col¬ 
lected from sites known to be heavily infested and some of these carry enormous 
numbers: 9 Button-Quail from a grass-grown subsoil drainage bay on the- outskirts of 
Kuala l-irmpur. trapped in May 1949, carried whsit was estimated to be IS*500 ttka- 
mushu One of these birds bad perhaps 13,000 nl these mites. Ol H quai- (of nod. 
species) from infested areas, all were found infested and the average was 790 vkanui\hi 
per bird if the one carrying 11,000 is excluded. Ninety ft. a^ntivmtcr from site 
infested area in Kuala Lumpur carried an average of 133 akamtishi each, but because 
of marked variations in infestation rates associated with the weather this figure is na\ 
properly comparable with that or the quail. The record of one akamudit larva from a 
skink (p, 71) raises the question as to advisability of recording such stragglers Tn 
checklists without comment: the point is discussed or. page 7 4. 


Bi ll. K-mi-li^ 



TROM'ttfCULlDS ON bUlPTILES. LTC. W 

2. Gtmis Trombicula, subgenus Vorcnno ip. 51 above) 

Tromhieula (Vorcana) vorca Tran b & Audy. 1954 

C'timiwM^—This species, and the form very dose to it fnoin Beaufort, North 
Borneo, occurring on birds, may be fairly widely <13sirjbu.lt d by them. lie l° r ™ 
Beaufort wns very common. Although no species in ibis group has been recorded m u 
Malaya, a represen La Live may be expected to occur, possibly on birds ;roin die zoogeu- 
graphtcallv distinct area in die north oi" Malaya. {Sea postscript on p. 7,h). 

3. Genus Eulrambicula, subgenus liurrmnhieuta Ewing (see p. 51} 

Eutranibiculu (Lutrombkub) wichinamii (Oudemans, 1905} 

This species has a wide geographic range, extending to Formosa, AusLrnhiU and the 
Indian region, ft also has a wide host range including man: it is a scrub-itch cbigger 
ven 1 closely related to die North American pest chiggcr E. (L\i nlfretltlugesi^ < = f. 
imtans of authors). Sis primary hosts are reptiles, represented in Malaya by skinks and 
probably monitor lizards, but it also attacks birds, including domestic fowl On skmss. 
it appears to produce no particular reaction, butt on birds it lends to fecu mi ems ers 
which produce fairly deep ulcers wiLh rolled edges. On domestic fowl in Kuab Lumpur, 
Neoschongastia gallmarum is often found in llicsu ulcers accompanying I he v.ichnwuou. 
Tfic most important host is the common skulk Mtilmya inutiifa.vchiia, on wlueh there 
may be found two chiggers feeding under a single scale. /■-. wirtuminm has also been 
found on snakes and occasionally in the ears of rats outride the forest i. cspecui \ 
jabwisis on the grass-scrub fringe) This species dues not appear to occur in large 
numbers in NT a lay a and is not as important as a scrub-itch pest as it is in niiwir parts. 
The Malay name nmgau doubtless applies Ln niohtnaiuti, and^ possibly also to "ur- 
kaartia (irlfSCiift'Ucris which is known la attack man occasionally. 


4. The Buts Luigi a generic complex 

ReiimmiUitive Cenaru .—This complex comprises three groups which nppciir U. be 
closely re lit led: the genera llabitmuiti SouthcoU 1954. motsu Into (see p. ‘lb »• 
Sfxfra (p. 41), and Novotrombteuhi WomersLey & Kohls, 1 L >47. 

Description of Main Characters.^ Scutum large (AW over 6a/*>... deep, closely 
punctuate all over, and extended posteriorly beyond line nf posterolateral metric. Vnsil- 
larv buses characteristically placed wide apart and relatively close lo anterolateral 
ratios PSB/ASR and SB/A5B being 1-6 to over 5 (holh these ratios are under i 
most tnombiculids). and ratio AW/SR 1-3 to 14 Ubout 2 or more rn most Uomb~ 
uilidsl Gak-al seta nude. Cheiiecral blades curved. Palpal claw 2-pronged accessory 
prong being strong, external Gnaihobase. coxae and kgs clearly punctate or sinat 
punctate. Three genu:.Lie-f present: maslibirsalwlll present or absent. Lmpodia of all 
legs thickened, blade-like or daw-like, and may be more developed Hum die Gaws. 

Conmu’ttis.— In addition lu the characters noted above, (he gnathosome is anterior Iv 
pi,iced and the palps Lend to arise well forward, giving a trombid-hke general nppc.n 
ancc to the. mouthparts. This is most developed in Babiwgm. i he setae on the fusu 
coxae of the gmuhohase. tend to be cm a level anterior to coxae l r and may be mI, 
in ad vs nee of it Tromhicnln parmifew and a ncw ! species {bodtatt. p. - !1 hen 

considered to be species of AflMwfe senau bio. NovatrrwhwuUt m clear y uer.'-cd 
from a common stem with ihe other member., of this complex and we may r^som, 
expect the primary hosts of Novotromhiath, when these are found, to be rcpidcs 


Mug. aa, i9JG. 
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evert arthropods, The empodta of ^tovotroitihicuta not been le-extimined. th,) 

may or may not be blade-Iikc or thickened, Novatromkimfa is distinguished by the 
additional scutal seUic (ef, scuta of Headspsa unit Gahrtkpia) and elongate chcl icers 
TIil l dorsal setae of Nov&trombinila are placed in long Uidinai ni\^ h to be h:jnd iilso in 
Habianpia bulbifera and Cahrliephi {Schaiigasih'tla) arana and C. i’.S’J hirclh Trail b A 
Hvyns, 1954; the palpal formula ;s U.Li NNB and mastityrsula-lll is absent. 


4,] Genus Siseca (see p 41 


Sis ecu rum (WalcEi} 

Trombkula rara Walch, 1923:593, 1924, 1^25; Wnldi & Kenkcnsehrijvcr, 1924:. 
Stiles Si Hiifsal, 1027; Gunther. 1941. 1952:17; Womcrslcy Si I Ecnshp, 
1043:90; Blake, eh ai> 1945; Kohls, et at., 1945:381; Philip & Woodward. 
1946; Finnegan, 1945; Rad Forth 1946; A.udy, 1945; 143 
Trombictita {Hutrombicuta) rant. Thor & Wiliman, 1947: Philip S; Woodward,. 
1946. 

t'fotitbinrfu {Troinbicttia} rani, Wharton Si Fuller. 1952:69. 

Trnmhiculti (Neotrombicuta) rara, Womersley, 1952: SO in part. 

T n >u i hint (a ( mm-g rou p) rant, Audy, 1-954:148, 

Neotrombicuta rara , Radford. 1954:259. 


Comments .—This species was confused with S. .at hrara, a new species From pi IF 
millipedes described on p, 42, in the monograph by Womtrslcy ' 1952:80, 155), The 
error was discovered by comparison of nymphs of the two species, ton late for aaienct- 
mctU of the text except for die corrigendum on his p. 4 27 snhsiUutmg ihc correct 
standard measurements for rara. Six*™ rara and the nymphs of ram and snbrara are 
being described Fully, and detailed corrigenda made to the 1952 monograph, in a paper 
by Warners Icy Sl Andy, to be published. 


Hosts.—This species was described from man [j or 4 specimens) in Sumatra, Us 
range extends to New Guinea and it is primarily a rc.plrle-dugger, apparently especially 
an skinks, but will feed on mammals (nymphs have been reared from larvae taken ffam 
rats} In Malaya. S. ram is cam none si oil skmks in I'nncsl. especially Xfulwyu nuntifett 
.™m,'scatiered about under the scales and mixed with specimens of C. iU wchmtmm 
and Bahiaitgia parmtfew. The list on p. 71 shows Lhe incidence on skmks. it also 
occurs occasion ally in small numbers in the cars of squirrels, rajs, and tree-shrews 
which should be regarded as casual tuuls. The single specimen collected on an island 
off New Guinea, mentioned by Womerslcy on bis p. 82, might he a distinct species 
while Dr Somthcolt (personal communication l considers that the .■ specimens recorder 
(Womcrsiey, p. 8t ) from Lysawma from Queensland are a new species near rara , 


4.2 Genus Balmngru South cot t (sec p. 46) 

Bahian gin parntiFerit (Womcrsiey) 

Tromhicula parmsfera, Womcrsiey, 1952:109, 2c (corrigendum). 

Partial Redcscriptfon.—The following details may be added to the published des¬ 
cription. Hie whole ^athosame is extended anteriorly, as m &. buUup’ra mid to muz 
lesser extent in B. bovltati, and the sciaei of the fused coxae of the gnathob^c me 


Bull. Rxm.ns. 
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anterior lo eoxae I and the trochanters. Cheliecr strum gly curved. The paipui formuhi is, 
N.N.NNN, nil setae sttbcqual + the femoral seta being least developed, the others having 
strong bases and rapidly tapering to attenuated lips; hie seta on the genu is Immediately 
posterior and adjacent to the lateral tibia! seta; [be palpal tarsus has a cylindrical basal 
tarsah which is shorter than the sub apical term in ah, and ft barbed setae oF which -1 
Eire strong and peel in ate; daw (Ji.ri 2-pronged, strong, with a simngEy developed 
dorsal accessory prong. Legs: The coxae have t seta cadi. Mint on coxa I being notably 
long, and that on coxa 111 having a heavily ohithlized swollen base (resembling die 
ant-inhabited thorns of some Acacias ) t the re-i of the shaft tiipering and bearing a few 
barbs (fig. Sj. The general chuetolaxy does not dilfer significantly From that of j(I. 
booiiaii. Mastitarsala-IIl is absent. The dimensions of tarsi plus pretarsi anti of the 
tarsalae arc as Follows: inrsus T 77 X 22,v, t:i:suln-l 22,-: tarsus II 5b,". tarsaia-l l Nn; 
tarsus Ell 72 x E7g, EnipodJa thickened, stronger and more Nude-like Ilian the claws. 
Body seta?; the ventral setae have expanded bases, resembling the stria on coxa III, 
and also resembling the ventral setae of B. hidht{cr<i. 

Both nymph and adult, of Lids species liave been re. red in 'ids laboratory. They arc 
eyeless and (he sensillae have spknlatc shafts proximafh and ;i number <4 barbs or 
brandies in the distal half. 

Hosts.- B. purntfjtxo in our collections is con It tied Us skinks (see p. 73 j the 
most important host being (he common \Sahnya imdiifujiciata. Individual ■■kinks may 
earn 200 300 larvae of ponniferf l but the average is 30-EO pur stink from ouj codec 
tion areas in Selangor, These larvae lire easily detached from under scales in the Hanks, 
venter, and legs. They occur iti small groups or scattered, only one per scale funlike 
t". wichmafini which aEthough nnL so numerous may be found In pairs under one scale], 
perhaps because the hind quarters of fully eng urged larvae project from under the sc::k:. 
Mixed infestations with S. rnra Euidh'or E ivichmmni arc noi uncommon, 


o. The fSliuitamrtin generic complex 


Representative Genera, —This complex comprises the two genera tlhriknariin 
Oudemnns, 1911* (“ Trdgdrrffuda Berlesc, Id 12; == dnvtlu Sig Thor. 19 3ft; 

Megatrambitub Michcncr, 1946) and /leasfiput Ewing 1944. 

The question of induding Ncotrombkvin Hirst {f§T5j in this complex has been 
discussed above (p, 34). No member of (his suhgenus for genus j has been Found in 
Malaysia although species are known from North India. North Borneo and Australia. 


Hlmknursiti Dud* 1911 v. irugitnlimin Berk, [912. The corretL name For ibis genus is a 
vKhicct of controversy on which the International OimmisHon on Zoological Nomcticlamre n 
current] v brine Invited to adjudicate. At the time the presen I paper went Id press, die name BUm- 
kautiiti wii* acccpl abk. Firstly because Fuller* Wlmnon 1 1951 ) had reasons for it* acceptance 
in place of Tmuartllwhi. ihroiif in ihcrr icxi 1 hat they Had made on approach to the Commisuoo 
nil Eit team nnL- point. secondly because nn discussion VI cntifctem of mis decision had becti publiihtd 
m the succeeding four years, and thirdly because Blnttkp(niin Eusd been used (as a. irtipfiCinUS or 
J ,, j I thin I In I hy ' w I /Eli 11511 Si Fuller 119.17 J in ! hei r A/rr#UNJf nf dir C h i ■ W w.uch is (he nips L 
complete and authoritative account of World TrLirnbiculitls and enntams' the only fully documented 
jtnJ, ;|LLtlinril;ilLVii C hecklist of chjpgcr- TllC whole qufi.slmii is however IlOW heme taken UP hi ■ n- 
t2o m mlssi o n anew and die result cannot he foreseen because holt, the Sstncl np plica [ion ol the■ ks 
ind r i ■ e risk of causing consider able confusion must he consniercLl r lie present simuaon ..t-ls oul 
of die facl thal Tiuftiidh in I9(U described Tmmbidwm .wthstrum on the Hnsw or [fombicliliil ad.illlh- 
nil Iromhkliid larvae found in chnr.ee asocial ion, so lhal lus sptCiM would now be regarded as 
hnsed on a net of synlypes including two unrelated species. Subsequent tiUtheritte& have dy.ilt with 
lliesc svnivpes In a confLtsini; manner and .1 summary of tins rn.-.y re found in papeiS by t.. ornersM 
[ W gT/i, buy. Sue. A- ,Ne.r. 72, 8.1-90) nnd L'Ullci A Wharton tl WI - recite, ■ 

Womersley ( 17 ?^) in lift inonDgriiph uses Trn^ftrdhulti 5 uu Lloes, mu ihscnss tins wmk.i i- c 

course h:ised on his esLrlicr paper 
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Description of Main Characters* — Larvae: Strongly chitmizcd chiggers with wdl- 
devcloped mid lienvalv barbed setae on body and scutum. Scutum, g[)alliobji 5 c ? chcli- 
ceral base, coxae* and leg.s with numerous deep puncta. and at least some of these 
striate-punctate, ScuLum subpentagonnl with deep and rounded posterior margin. Eyes 
2-f-2 on ocular plates. Palpal formula generally B-b-NNb wiih tumoral seta plumose 
and all setae well developed; palpal claw 2 -pronged, with dorsoex tern til and ventro- 
extcmal accessory prongs. Legs 7-scgmc tiled, ordinary setae strong, more or less 
suhequal, and pectinate. Posterior seta on basi femur ! more slender and more light! \ 
barbed than the others, Tarsal tic I and II small J . 3 genu a lac on leg L must! tarsal a 
present on leg 111. Larvae apparently swamp- or water-frequenting, particukirh 
parasitizing water-birds hut also on mammals, Nymphs ami A halts with sensillary area 
fairly narrow relative to length of crista, and simple whip-like sensible. Eyes present, 
placed away From scutum on each side of the crista, not close to the scnsillary bases. 

C@twnctii.ts — -l3iankit(triiii was regarded as u submenus by Wharton A: I ulU:i I 192-' 
and this was followed by Audy (1954). Womcmley (1948. 1952) has dealt with LI as 
a genus under the synonym Trngartihuta f but he has included in il a number o: larvae 
which are in fact Neotromhictda. Illanlttartia is treated as a genus in the present paper 
for reasons discussed below in connexion with Fan serin by Andy i 1954) who also 
thought that BUittkmiriht might have developed by its special habitat adaptations from a 
N'eatrotnbicula stem. 

The genus Ileaslipia is now included in this complex following the discovery by 
P. H. Verenmmcn-Grandjean in the Belgian Congo of two typical species of fletislipio. 
which he reared to die nymphs One of these species was almost indistinguishable from 
gaferi, and the busts of both were water-birds. The nymphs have distinct eyes. Hewlipiu 
gated bus since (1955) been rediscovered in Malaya and nymphs have been reared. 
The absence oF eyes in the nymphs reported by Womcrsley [ 1952:422) must be ascribed 
in incomplete nr wrongly Identified material; bis text and figures (both 1131 A; 11 (5P) 
will require emendation accordingly. The scuta of any of the adults of llhnikaartia 
figured by Womcrsluv would s nil ice lor ll rough approximation ot the scutum of Hcus- 
fipu 7 , A joint study of ihe African and Malayan material is to be published shortly 
(Vencammcn-G rand jean, Audy, & Woiuersley); the presen; writer is grateful to \er= 
com men-Gran die an for allowing Ills important findings in Alrica to be noted here. 

In our Malayan collections, B , acustcllaris appears to he associated with rice-fields 
which are annually Hooded, and we have collected il from the rice-field rah R. argenti- 
veniir , in such localities. It has also been recorded (by Cater. 1932:148) as attacking 
man in a rice-field near Kuala Lumpur. In Ceylon and the Maidive Islands, this species 
is quite clearly associated with swamps and water-plants (Jay e wick rente Ik Niles, IV f>, 
Radford, 1946), In all these areas, no lords have been searched lor doggers, lac 
Malayan collections have been scanty and they tire probably casual. Heiixltpin smart 
was collected in small numbers From II. argentiventer in rice-fields m Perak, m condi¬ 
tions exactly similar to those of ihe ufusaiteilarKt collodions, while both guit'n and 
acitsculellitris have recently been found together repeatedly on R. urgeiUivniicr Lorn 
rice-fields near Sungd Patani, Kedah. Appearances therefore suggest, by analogy that 
Ihe Malayan collections of acuscuiellaris and //. gateri from nce-flcUS rats mny have 
been from casual hosts, and that water-birds are likely Ui be important hosts oF both 
lh n sc species //. gateri has also been recorded from rats in a rexfricted area m me 
Philippines (Philip & Woodward, 1946) but no details were reported, (ice postscript 
•cm p. Tfi), 
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TROMBICU LIUS ON REPTILES, ETC 

, rirvnF _ 0 r SDCC ; cs 0 E //eo-rfipjer find BtanAwfea examined by (he writer resemble 
^^in^d " d Vr m only one feature, th* presence in 

HcasHyw of rain. scutol setae (which m this case might *' * ot f ^T d '3X he 
Nor can anv significant differences be found between Ihe nymph . U " Bl,w 1 ,1J ’! 

wz w h ws # as <m,y * ™ bgcm,s 1,1 H,un,!mrw - 

RlBiikaartia aeuscuteUaris (Wafch) 

Trombktila uaiscwdiaris Waleh, 1922:36; Gun,, 1952:1 f. 

™rganffn.fr, Womerslcy, (946:35, 1952:24; 316; Radford, 1954 : 

262, 

Tjvimb/futo an/.^ra'/AnV.T, Wharton & lutltr, i'J>2:43 (Tell refer 

cnees and synonymy)- 

Kcaslipia (Worriers ley & Heaslip) 

TrowhiculoMes gotfiri Womerslcy & Hens!ip, I ^ 3:1G L. 

HauKphgMeri, Ewing. 1944:103; Wharton & Fuller, 1952:S3 (full references): 
Gurt„ 1952:37; Rad. p (954:262. 

These two species have been recorded in Malaya only front rats in °r ndar ricc- 
lields. Evidence outlined above suggests that important hosts may >e wl 
other birds frequenting rice-beIds. 

6 . Ckmis LiischhiiR.aslii.1 Ewing. 193K 

fi.| EuschrtitgastiSL submenus WakIndia Fuller. 1"^ 

Kuschcii^iisstia fWalchkHa) nu<lemansi {Waleh J 

Tromhicttfa oud&nimti Walch, 1922:35. *>- 

.SWi ongftilto omh'w ti rCater* 19 32:154; G un , 1952-23, at. , 

MS *«<■ ontawirt. Womerslcy. '9«;IS*. 3* • 

IMbftMfe O i,rfem«».o. Fuller. 1952:220. Wharton ft Fuller. I95-.45 (lull 
enecs and synonymy in both these monographs) 
finMqM ItWrirW m«iemm-.ti. Andy. 1954:153 (tasonomy). 

Hotfj.—'There is a single casual record of this species on a 
monitor heard ff'oramu enhinMrJ from ia forest reserve in clangor (so " ' 1 - ■ 

commeotf.—TWs: common.species TSTj&jl 

jrials, especially the ^arit-mts R. mullt ri J . tree shrews ftvefw 4 per irec- 

respectively) r Ll also occurs on ’ ‘ ^ u lS very rare _| y found nn 

shrew), and the tree-rat R. ctinu.* G HCr ; 6 h L ^ l . ,.... lh - lt it ninv infest certain 

tree-living animals other from man 'in Sumatra, The record of 

most he regarded s.s mccep.iomd and possibly derived front an 

abandoned (or shared I hurnow. as a nionotypic genus in the 

WahhMh was placed .^Tg g ■ c ?iLJL.s.W- ft was placed hy Tnu* & Amly. 

GahrUepiinacon aceounlor. s 7.fi- I t y Js s ( ;i 51lh( , onus „ r KoscWh^fm 

>“ ‘ : ’ mC lm “ nJ1 " PllS ^ * . . 
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undescribed species oi Wnkhieila and larvae, and nymphs at a typically Trombiculmc 
group. the Jaametftf-group- Wtilchielle can now be seen to share no characters with 
"galit licpiinu species other than she 1-6-b leg-segmentation in the larvae. 'Eitschongastia 
is however probably only a temporary resposilory and 3 or reasons discussed under 
Faiixeciti [Andy 1 954:48) Wah-hidht may well he recognised ns a genus (though not 
gab rlicp line) in which case the ton/iiwtf-group and possibly lhe fimilj&g roup should 
co with it. Two characters which have not hither a been recognized arc shared by 
WtitehieUa and the Incuitosa group f viz., the presence ns Linages on tile bases of the 
eh clicers [hard to sec in old mounts), and nn incomplete Fusion of ihc coxae ol the 
gnalliobase, showing ns ;i chitinous break nr Lliinning in Lhe midlinc. 1 hese features ere 
lint shared by the otherwise similar yintitis-smidii'iH-iwtndc^group which has hitherto 
been confused with the /arimmvj-group. A revision of Ihc three groups is in progress in 
■coll ihoration with Robert Dotnrow 


b.2 Euscliungastla, subgenus Laurciilella Andy, 195p 

Fuschiirtgastin (LaurcntcUa) indica (Hirst) 

tiusclioiigastUt iiuih'ii (Hirst, 19 15: E R7), Wharton &■ Fuller, 1952.'? , 
EuschongdMHi S P- near d". indica* From millipede. Audy, 1950. 

Euxchvftsiistia (Ltutrentelfal indica , Andy, 1456:7 (this Butteiin)- 
/Ver/.vt l /j ongast rfl nuflea T turn , 1952:26. 

Arthropod Host ,—A single larva of the common ehigger indica was found attached 
to a pill-millipede from forest in Selangor on two separate occasions (sec p ; 71. 75), 
accompanied each time by large numbers oT lhe host-specific S. subrara. Hus must be 
regarded us an exceptional and casual infestation, probably derived from a rat s nest. 


Euscimngdstiu {Lauren tel hi) species 

Most species of LciunmteUa appear to pertain to forest mammals, espee[ally rodents. 
Casual infestation of birds must however he expected, E, (U daria Frnub &■ Auth. 
1954b was recorded in Borneo on the chick of a ground-bird, U .£ noteworthy that the 
Nn ccies F. (U audyi (WnmeftU* 1952), which is a dominant dogger on all ForeM 
canopy mammals, lias not been recorded on any of tire trcc-Uving birds 3 n our coUectmn 
(p. 72), This tends In support die supposition that ondyi tnFests the nests of il. 
and would therefore have little contact with birds. 

7. Genus >eoschongasfia Ewing, 1929 

This genus appears io pertain esscnlially to birds. The submergence or llw scut.un 
which is considered charncterislic oi this group might have developed a so i uito.L«i 
groups and the characters of this heterogenous genus require much , 

failure in find u single specimen of fkoschBnpalia on all lhe birds examined rccu, . 
in Malaya (p. 72) is interesting and the matter is being followed up- 

Mcnsthbngastia pallinarum (Hatori) 

Neoschongasl.a gallium (Hn.ori. 1920:347); Wharton 4 Fuller, 1932:SJ 
(full references!; Womerslcy, 1952:252, 390 (including nymph), Gun.. 
1952:27. 
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This species occurs in small numbers, accompanying colonies of E. wicbmntvii in 
ulcers on the skin of domestic fowl in Kuala Lumpur (Institute grounds). It has been 
recorded from a kingfisher, nightjar, crow-pheasant, crow, tree-spar row, and domestic 
fowl its Formosa. 

Neosclibngastiu rivers i Wharton & hard castle 

Neo.sriioirgaaticf riversf Whan on & Hardens tie, 1946:293; Wharton &. : idler. 

1952:36 (full references); Womerslcy, 1952:271; Hun., 1952:34. 

T11 is spec ics has bec n fo u n d twi c c in jVI s 1 1 jtyu: t 3 and S I a re aeon I li l w i ng-j tie 11 ■ - 
brants oJ flying lizards t Drtitja fimhriattis and O. jutix&ttuti) from a forest reserve pu 
S ehuigor, both times in company with E* tweedivi (see j); 7U), Hie only other record ul 
a N (’fj-v r c/ j o> i gustin on a reptile is that of the widespread Af attuTn-unu ora a lizard 
iSceiopontx) in Texas. The discovery of another bird-chigger on flying lizards in Malay a 
is particularly whimsical. 

S. Larval Trombiditdac. ci mu toting Apulunimflc, on Arthropods 

In a preliminary note (Andy, 1950) on the occurrence oi troiuhieululs on irihrnpoos, 
the writer recorded the following: (40 "Trombicttla rara" on pill-millipedes-— this is- 
now described as Sisera .vubraro (p. 42); (b) Euschonsnsjhi species near hulivti Isi'in 
:i millipede—this is now confirmed as E. (L.J indfcti (P- 64) Apd a second straggler 
has since been found; (c) “Trumhicuta (or ?TragttnihnUi) sp. indet." from a scorpion - 
Ihis is here described as Epirninhicuia eUoui (p. 33); and HO "iVpnH'rx&yiit sp, - - ■ 
and other Iceuwenhtickhd larvae" from various arthropods. Tw'O ot these Last named 
^neeics have since been described by Wnmersley as being close to Apolonunae m the 
larval stage, although in fact one is certainly, and the oilier almost certainly, not sipolo- 
niine (or lectiwcnhockiid in the sense of Womcrsleyh but Srombidiid, These two species, 
each in n monotvpic nenus, are Ctxkingsw termip.es Worn., E95-1.L 17. irom ttie basul 
win"-veins of a giant lonclcorn beetle, and Audyami thompsom Worn., .v. i;l lb, stib- 
familv Trombcllinra, from the venter of the Malayan scorpion tteteromemn 


Lists of Inlusted and Un infested Hosts fxaminf.o i-oh 
TkOMBICUOIK IN MALAYA 

The following hosts (BJS reptiles. 738 birds, 212 myriapods, 22 ttradimAD haw 
been examined for irombfcitlidt op to the end of September 1055 (buds up to the “d 
of Aopost ]'J55 ). Most of the birds hove been collected between April .u,d Au(.- ^ • • 

in connexion with studies on Japanese encephalitis Idcntthcut,ra» of repttkt. haw noun 
made bv Mr. Lim Boo-Uut anti checked hy Mr. J. L. Harrison and in doubtful lj*» 
bv Mr M. W. F. Tweed ie; nearly all the birds have been identified by Mr. Lira i» 
Mr. Harrison's absence on leave, and doubtful identifications as well * (helrattnacra.^ 
specimens have licet) checked hy Dr. C. CJibson-HtH and Dr. B. D. Molcsworth. A 
reference collection of Hat bird-skins has been built up in tins laboratory and tdenohea- 

ti nn e have kindlv been checked bv Dr Gibson-rlill. , . , .- ,, 

The authorities taken for the scientific and popular named of host* arc us tolktws. 

- Tun'cHie (E95?)- 


Lizards: Smith (193d). 

Birds ; Gibson-Hill (1949) (whose serial numbers arc quoted). 


llrrn 
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Numbers prefixed by 'R' arc serial numbers in the register of the Zoobjcy Labo- 
ratory (Colonial Office Research Unit), Infinite for Medical Research. 

rotal examined: 73S, of ca. li) species 
Order HkMJronu 

UiR^nnAT, Buatard-quarl ( E'J, of 1 ipedqs} 

1<J Turn r.r jpucf/OTor atroguhris (91 A, Barred Eusiard-Qaail) r 

JS U'Llkjv. 7,Sfa? I. alcumtshi, t u. 12(1 T, rieiiens.iv. Scitjnt't t I-slnEq nrnJ Knalu Lumpur 

R.I499H with S!> K. wichni^nni only- UEu E(„ v_[9.sj_ 

Order Grallaf-. 

RAU,tlJAE, Rails [ft, of 3—4 KpcCECS.) 

2 Amnurarnis phacnicimts thiAcnm ( IWii. Whii charted WafeMTcn). 

'I PuUnUmiuit c. einercut { 99, GreyfaclIEed CZillLc 1 . 

R.72 £ J!i with 9 T, akanuiriti, 1 t\ (Micrt-rk, West Folly, K.L. area, vii iwy. 

1 Rtrltus xlriuita pttlurin (93. StiiEvhrCEIStuJ Kail). 

R.82GO with 25 T. itknimiJjM, nr r Tort Dickson. (i.x.1949, 

2 Rails, unidentified 

R.2fi7.' with 25 1 r aku m usli i, 39 [. deficits k, 5. Eutcih, 5.vij,S94H. 

*RJ7072 with ca. 550 T, akaimislir, Wcsi Folly. K.L. nrtn. IS.vi. 1754. 

Order AcciPiTurs 

AccurmnuE. Hawtcs. logics, Vultures (I ) 

I Siarhugrhamphin u. alciitifo (41, Hal Hnwk) 

Order Galukal 

Pelasjamd.se, Git me nird?; (3{) L of 5 species) 

19 Ercalfnctpria c. chine nsi.t 17S, T)Euc breasted Hu(f on-Quail). 

[7 with m, 27,000 T. akamushi, West Folty, K.L au L a. v.xii.[UJ L .i. 

1 ex 2 with T. ukumunhi, nr. Port Dickson, s.l^J 1 !, 

I RhitOiUcm f. longiraslris (Tfr, 1 .onphitlcd Partridge I. 

I Rolhiliut ranlroul tK2. Crested Green Wood Partridge E, 

1 Argtuaanit.v jj. ftrRH.i (S.9. Al^US Pheasant). 

£l Galliix Rallu,\ domcstiai.i (Domestic Fowl i 

5 with I! ■■ R, wlehinnnnj, ft 2 with £ NtDstriiiinfiaKtia j'idlinnrurn, !.M.R. lilOUtlds,. 
K leu In Lumpur, H.s. I^-FJ 

2 with 470 V.. wicEunmim, Kualn Lumpur, SJ.r\ 1954. 

Ord cr C t tA ha uni i four i v s 

S-COLDFAt mAF. Sandpipers, Srupc (2&, of t specie*) 

2f> Cnpejhi sicmira H52, I’inLad Snipe). 

Order COLUMDAH 

Ccji.cimbidae. Pigeons, Doves 11 1 

1 C. li alcophnpx i. i n tiicu (177. L mcrftld Da vq >. 

t TE]t numbers in pnrcrilhcsL refer 10 numbers in Glbson-Bill's check list, repeated by Glenistef 

(1951). 

* Those marked with an asterisk ware collected in same area (West Folly, off Kuala Ltimpnr 
Gnrdcti-s) as tlie heavily mfes-ted Quail. 
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Cuculiiue* Cuckoo^ Mnitohas (6, of 4 species) 

1 Rhinoftha chtowphnca (261 Rri.file’s Mnlkoha), 

2 fVnfntpiW jw’hwf.vjt cf^yc^nCWJ (265b. Laffie Crow-Pheasant) 

K. fp 14y u-jih -n! T- nkimiuslii, S. Tin lain - M 

M Cwiropus hctitinleitfi.'! favtincmh (206, Leaser Lrow-1 1 beusani In 
l Ilhoptttfvlt^s ,T .iwmff/fttJJHJ <199, RufoUSbdJicd M-Tlkn1i.il. 


AIjCEDINIUAF-, Kingfisher (11 

I ^rin j-nn vrnjfrHfMW.c Jiht« <259. WhilcbreaSlCil Kingfisher). 

R. 14530, with I E. wicliHl.'inni, S. Buld'h, iv.51, 

Tvil>njda>, Barn Owls U) 

1 Pfuitfilii.y In f2.0-8. Buy Owl). 

SthiNgidak. Owts (2, of 1 species) 

2 Otus bakkamoemt Itwpip (213, Collared Scope Owls), 

Oi^iBUlLBit^ie, Nigtitjar (L) 

1 Cvrrimulliui tnacrHrtit bimacttUHtn (229, l-aiiU'Ellkd Nij;IiIj;lt I, 

ApemmAE, Swifts, Swiftlels (2. oi I species) 

2 it ran US (24(1. Hoilil-SwiEl k 

Meroe'idal. Bee-eaters (18 of 1 species) 

2K ," I crop,* v. riritiin {265 r Blue th rou Le d B te*c ul e r) - 


BircEnOTiDA£, Hornbill (1) 

( Bfrcfticornix annul tlx (270. I jj-ng-crcs-ted Hornbill). 

FiClPAH, Woodpeckers. FiailcEs. (3- of 3 ^pe^;les) 

j MicrorumviF hrdtltyaras wtumigulnris <395. Killirus Woodpecker). 

, itinopiumj. i-w™ <3<bl r GoLdcnbncked mrccoedv, aodpeckcr ). 
I Hriniciratr micn-t™ sordid (313, Grcyand-Btilf Woodpecker). 


Order PassEMS 

L^HYLAiMdi.M. Broad bills (3, oi 2 spocics) 

' ; CUvpIwnriM s'. viridh (31#. Chwn VtaKulWU). 

! Mlifpu 0. Ktilematiu (322. Blact-smJ-Ydlmv B,ai»lh.ll). 

Timg.niMB. Babblers (4#. of 12 specicsl . , 

I f c /loril«mi Cdpwramin i,igreca,m<«m .31.#. B * bWe • 

1 ,l/„f pm. Fn.taM.r.rfr OW. Sk»T,l»kd B=bbla - 

2 AM«™rt.-rf« Mali! *mm rm Brow" >»»• ;' - 

5 Ato,.,/,™ rw™..U**r Bojc-W r™ HoWkr). 

.... .. Bjhwcr) 

l Piftnetariunnir niwiumts mrMrnirths (3W0 r t - ^ L1 ' r1 ’ 

3 MMronn* g. A^rv.r <388. Y ellcwbr^l ed Tit l^bfcrj. 

3 Mactoms P- Ptiloxux (389. Huffy^kcd Babbler). 

I, p- iwliwM rJ»l- Cntfhwdial BabbEer). 

ft Stmrir muthlto prctnvnhs (394. Kcdrumpci! Irce B^bbhrrl- 
.1 Stnchvris c. trythrtiptem 1395. RfedwinBtd F«c Bkibbler>■ 

.3 iWjfnn err HthnklM inttrpwia (416, WlulchdlLfid 1 reMcd Babbler). 

AFSTTHINID^. Lores, Thirds 13, of l specks) 

3 trrmt pitettu nwhycn.m (426. Fairy Bluebird). 

■' One collected from West Folly, 
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PYCfciONOTUJAE, BuUttth (395. af 13 special) 

33 Fycnmotns 5 pp. inefer. fBulbuls'). 

PycnoTwtus a. writers (423, Blackheaded Bulbul). 

7 ft'Ptir twain (424 Btackercsied Yellow BufbuJ) 

I ireAim 1423 Scalvbreaslcd ButtmF) 

*7 Fy 4 ■»* mfit (if Ktl ; u vine pmstmtifus I 41 j. Yd M wv C n(ed J S 11 lb ii\ 1 
U'.l Pycaonvm l> hr/mucus (434, Redeyed Brwn HuILuiL.i 
L > Pyemmotns s, simpler (435 r White-eyed Brown Bulbul) 

"$ iymtuMM crytUror'Mmo! (4.16, l.fesr Ollra-brown Bulbul) 

7 !. fepiiro K enys (437, Scrub Bulbul), 

. C'M&r P- plmfocepkahtx H33 t Whkeihn^tcd Bulbul) 

.■: Trtdtafcjttc* r- t-riuferr (44 ] r Hjiirybfltfied Bulbul). 

I mecfcftoffrfi (443, Mountain Striked Bulbul) 

I flJrcracWf.T jffimJrfr rmerenj (445, Ashy Bulbul). 

I urihuAe, thrushes, Robins. CliaLH (8. □ ( | specif) 

8 Cops feints mnlafotricas matiopet'entw (45 l r Common Sarnia). 
SYLVirpftE, Warblers, Tailorbirtfs (3, of 2 species] 

1 Prim* fbtviYcnrnx raffle (4GB, Yellowbdlicd Wren Warbler) 

2 Orthmnrnu.v satonus niaehtoUh (482, Longfailed TaJ lorbi rd). 

Ml'scicahuj.se. Plyculchcn (7. of 3 species j 

5 Rhipidttra P, perttitH ( 436. Spotted Fantailed Flycatcher) 
tfypetiiyttlis nritren prophet (514. Blacknaped BEue Rycaichw), 
terra phone Pftraiusi tiffin i.t (515, Resident Farad tSe Flycatcher). 

Nn tSH]Nli.j.JAE r Siiubirds, Spidcrbimicrs i 24, oi l apecics) 

5 Anttirrpuv. ,v. simplex (534, INaincolcmrcd Sunhifd] 
r An I hr epics .V. jinpaltnais (53H, Ruby cheeked Sun bird), 

IK Ariaefmnihero t, Itmpiraifm (545. Uttlc Spider -hunter). 

Dicai-ioae, I'‘lower-pecker?. (5, of 2 species) 

2 mention I. trlnanwiinmmu (554, Oran Rebelled Flower-pecker) 

3 Oicaetmt twelve horn ennui,, (J5fi. Plaincolmircd Ftowcr-pcckcr). 

Plookidae, Sparrows, Munias, Weavers [114. of 7 species) 

2’ Passer mrmtuptijt maiatccilsix (563, Tree Sparrow i. 

* Pudda <> ory-hwa (5fi5, Java Sparrow) „ 

I Miauft at neap ilia sinensi- (5&fi, Black headed Mtiniu). 

3 I Mania m. main [3 67. Whitch eaded Munis J* 

IV Mania pauctaiata frtleivix (563, Spoiled Mimia). 

- 4 Mania striata Jtahy^ttamicaHfs (Sfi'A Sharped led Munia) 

3 i'larnr: pWppiiTtn infnrtnnailii \ 577, Weaver-Finch) 


Reptiles (Si|uamata) 

I. Snakes (suborder Strpunfcsj 
Total examined: 275, of 53 species 

TYPHIOPIUAE (] r nf | spedes) 

1 Typlihps hr a minus (Common Blind Snake). 

XtNOPELTUMfc (B, of 1 species) 

K XeanpeJti. t Ittiicalar (Iridescent Bar til Snake J. 

- One Collected fmm West Folly. 



CoinUisniDAT. (ins. of 3 ft specie h) 

5 A erne hard us javanicas (Elephant's ’frunk Shake). 

7 j \ 1 1 net U lid uheiet idh j (Par 11 tdi Era naeba ck). 

5 AhatUtllei taudi/tineaitl (Striped UnmlfibackJ. 

2 Ahnctulla farmosa (Elegant BronzebaeJO. 

2 Btiign cyttodan (riop-loaihcd Cat Snake), 

f, Hoipa drndrophiin (Yctlov. HnaoH Cat Snake. Mangrove Snake) 
5 jlafea drapteff (While-spoiled Cat Snake), 

2 (Jasper (-.aL Snake). 

3 BoigP jiijrriceiH ( Dark-headed Cat Snake). 

1 Caltituarto par intent at a (Collarcd R e ^ d Shake)- 

4 Cafatnttria venttifarmi* (Variable KecJ Snake), 
d Chtysopclat paretdixi (Paradise Tree Snake). 

I Chrysapekn pettot (Twin-barrcd Tret Snake). 

] cS ir ysOpelcu ortinta (G-oldcn Tree Sn&ket. 

1 Dryopiuops rubesccnx i. Keel-bellied Whip Snake). 

3 Prynpfi is ju.ninlatiix (Speckled-headed Whip Snake). 

1 Diyophis myctcnznsV! (Malayan Ctcen Whip Snake I- 
2d DrVOphhr pnuwiirtjs [ Grru-e-green Wlnp Smihc)- 
]1 Eh;phe flavotitictUB (Common Malayan Racer K 
24 El&phc oxyccjdtttla (ltc d -t ;i i I ed R acc r) ■ 

1(] fitiphpeltttrii (trjcr (Hhinl-hcnded Tree Snake). 

[ Hotn'^ipf^is biiCCtlltl (Pul)-faced Water Snaku). 

I LiopelSts faditidcirvx 

[ LyCudon atiltowc (Common Walt Snake. House Snake). 

| Lycndatt e8math (Scarce v.dnl f Snake) . 

] Lycodoit .tubcinctax [Banded Wolf Snake), 
f, Morralfislhotlon flavitepF (Grange-necked Keel back l 
4 ,V L rf r j < chn'Vtrpa (Speckle-he LI icd Keel back). 

1 Matrix suiigtrincit (Smicdlcy s Kcelbuck). 

4 Matrix trisngpUpern (Triangle Kcclback). . 

RJ11U6 with 3 P. celestwic, Bk. Lanjan P.R., 

3 OHgatlnii uctolincittax (Slripcd K?jkr] Snake) . 

4 Oligodan parj.rtro.7ccm; (Brown Kukri Snake). 

2 P.te.iidorhabdion luit^toeps (Dv^arf Reed Snake l. 
i Fsammodymxtes ptdverulcHtax (Mock Viper). 

d Ftvus korras (Indochina Rat Snake). 

H..137S? with 2 E. w1chmanttl T Uhi Limpkat V.R.n lh l -* y - 

I M by no phitnehnocephetlas C— S. gemitutiux'}, 

1 Xcnefaphis Ai’.cnfjflntftMJ (Malaysian Brown Snake). 

2 Zaacy.t fusc‘1 n (While bellied Ral Snake). 

EL\rtDA>: (31. Of 6 species) 

2 Itnttgarus Candida* (Malayan Kr.n... 

1 flunjrnrjij flaviccp* (Red-headed Kr.iit), 

5 Maticora bivirgata (Blue Malaysian Coral Snake)- 
d Maiicoro ititwiinaiis (Banded Malaysian Coral Snake), 

3 Nniti htinnah (Hamadryad. King Cobra). 

Vt Ma}a twin (Cobra). 


Mb*. 2Si I? 5b. 


TROMBICULIOS ON 


KEPT ILLS, ETC. 


Eomat 1 . (20, of 2 species) 

10 Python outtux (Shorl Python), 

)l) Python reticulata.* 1 KeliCLilalcd Python). 
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VlFEJUIlAE l 30, Of 5 ipcCtCS} 

3 Trimerenunts mnmicotd (Mountain Pit Viper), 

4 Trimfrcsttnu popatrtim (Pope’s Pit Viper). 

3 Trinteresuna parpurenmaettfatus (Sliorc Pei Viper). 

5 Trrimutcsuntt immtrmtiijr (.Sumatran Pit Viper). 

17 Tnmrrcstinii i Mitfcri (WaglcrTi Pit Viper). 


-- Lizards (subother Sauria) 


Lola I examined; 560, of 27 speeits 

OKKONItJAU, Geckoes <70, of K species) 

1 Gonohrdejr kcudallt, 

I Ct'Ho uerka (Tuck-Lon, or Tokay; from Jarak Island). 
f> Getko mnnnrcfitix (Douse Gecko], 

29 Gekko stumor (Giant Gecko). 

I-I GymitytUiCfylus ciitlsobrimts. 

II Hemidaaytus {remits f FToej^c Gecko, "chichnk”) 

] CVw'ni/jEifni pkilyuritx. 

1 Piyrfiawati ktthii (Flying Gecko), 


Aga AS ti jal (375, oL 9 aperies i 

2 Dratt? bfottiordi (Flying Uzafd). 

_i044 with [ E. tweed ici, Bk. La gong F.R., I 6 .ii [955 
- Draco fimbriatus (Flying Lizard). 


4 

106 

3 

IN 


R.37-1 (S WrlEi 2U E. tweedici, IS Neoschimgastiu r]vorasa, Flk. Lani.ui 

jtJjPfrrVJ riMir^p ■ I I . I -.a-s 


Brtn-n tnajimm (Hying Lizard). 

R.J2949 wii!i 5 E, hveedict*, H iy, rivers!, Bk. 

Dr oco rnciaimpOBoit (Flying Lizard), 

R 'S“ 2,1 f 0 f« 42WS ’ K4inS with 1 E - each-, 

jO.ik.1955. 

Draco tjuttufuc/ascintas (Hying Lizard), 

R-42571 with ] E. LWecdici. Bit. La gong F.R., t7.viii 1955 
Draco viifans (Common Flying IJ^ird). 


Lagong HR.. 20.ii.2955. 


Bk. I ngong F. 


K.35994 wilh 6 L. tvEchin.uirti, Ek. ( ngony F.R., 24,iE. [954, 

I’L.iV?-.!: tv-iih 7 [■., Iwcediei, \ E. lieldi, Ulu LangaL F.R., 15.ii.1955, 
L£ Calm ft crLUntclIw (Often Crested lizard). 

21 fl Gottaccphiiins horneen.Tfs. 

3 G onoccphalus gritndIs. 


V^hanidau, Monitors (27, of 75 Species) 

7 EertirUis dtttncrilii. 

R.6773 with 25 E. vvklunatim, Rk. Lngong HR,, I4 ,vL1949, 

R.14QD9 with 14 E. ivicfunaiiui, Ulu Langat F.R., TB.ii.J 951 , 

1 VrtfiHfU.T 

R. E44H7 with 5 E. nicilttlOhni, SungfE Buloti, 6 ,tv. L95 3. 

5 V am nut rr rzbufasM. 

3 Varafius rudicoUi.f. 

9 Vufannx salvolor. 

R.-GO-32 with 7 Kuschiingratia (Wakliicllnj oudemousi, Hk. Lanjan F.R.. 1 I 
E Variants £)*. fndcl. 

Not included in type Series, p. 3K. 


I 3.viri r 1954 


2 9,vjj to 


J 949. 
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Si ittr iruc, SkinLs (BB, of 5 species) 

4 Lysa-wirna atriicoshitUnt (from licE^imls in Malacca Slrnits), 
ft ! yfitnumrt AitirriufiU (Common Supple Skink ). 

!i..14Kfil wieIi J Bk parjniffrl), S. lintoh, 2Ziv,L953, 

2 LYRnsafna mttrtttattan, 

3 f. ygosama n tivacruttl. 


It 3 [ 210 Wr[ h ft h S, rara 

Ii ft E. fifldl, 15k. Lanjan, (2.1.1253. 



73 Sfabitya runltifftsciatn {Common 
island’s in Malacca Slraits):— 

Skilik E5J- Sun lizard—42 

from Sulimpor, 3 [ from 


B. 

s. 

E. f£M 

Sp ns, not 




finrmifffm 

mm 

mcfumtml 

idcntifi cd 



R.7J53 

51 

1 

— 

■— 

0. 

1.41 gong, 1 Lviii.1949. 

K-L4523 

1 

7 

13 

120 

s. 

BuSoh, f3.iv,]S49. 

K.K529 

5(1 

7 

4 

3 JO 

s 

Hutch. E2JV.1949, 

R .14574 

11 

2 

51 

S5 

V 

Lattgkai, 1 ?,vl. 1949. 



plus 3 

If. honliati 




RJ4J8S 

JOB 

2 

\ 

374 

s. 

Buloh* 3 7.VU949. 

R.146E5 

,, 43 

1 

34 

— 

s. 

Butoh, 1 .v, [949. 

K-L4P04 

344 

15 

— 

— 

s. 

Buloh' 17,v. 1953. 

R. 14897 

47 

5 

3 

■— 

s. 

Buloh. ZE.v. E 95 J . 

R31608 

— 

9 

— 

— 

B. 

Lagong. 20.ii.3 953, 



plus 1 

Fun, eck-iSfi 




R. 35231 

17 

4 

3 

— 

15. 

[.Lmj;.n r 14,xij, J 953, 

R ,3 694 2 

— 

9 

— 

— 

B. 

l.anjan, IL.vi. 3 75.1 

R,37220 

2K 

39 

— 

— 

H. 

Lnnj^n, 7 .yE>, 1954, 

R,37741 

—- 

3ft 

— 

— 

B, 

l.anjim, 3 954. 

R.37305 

5S 

26 

— 

— 

U. 

Lanpknf. Khsi,!?54. 

St .3 7959 

12 

3ft 

— 

— 

13. 

S.anfan. 20.xi.S954. 



plus 1 

T. ukamuslu 




H .40363 

47 

26 

— 

— 

B. 

Lngong. IB.iv, 1955. 

R.42256 

— 

8 

— 

“ 

B. 

L<-i&ong: r 28,v[i,39JJ. 

TnlaEt 

707 

233 

89 

92? + 5 = 

l,96B ck 42 in Selangor- 


Arthropods 

Gass DifLOF'tH'JA. Order OktscOMOHMIa 

SPI La TROTH ESU EDAt 

2\2 Sphatrapuew; glatius-iitagicHS Jcckcl (Giant FlU-millipcded—-identififtd for Type Scries 
rndy. 

Uk. Lmdiib E.R. fmostly Oman Warn), 1949-1950: 194 examined, 57 with over 1,500 
S* suhrara and I Euschom-artia indSen (on K. 33763, 21 .xi-195 3} 

Gombak K I I'Ll liam- ftdfc 12 examined, 7 with 75 S* Milirara and I EU5Cb+ indtea 

ion R.fi777> M. *4,1949), 

Ulu Lnngal F.R.: ft examined, I with 5 S. siubrara* 


Ml is. IP, 195 ft, 
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Class AraCHNIUA, Order SCOFF ION IDEA 

SCOS.TTOKIDA.II 

22 Hettrontctrus fangimanvx (Hcrbst) (Common Giant Black Scorpion). 

|Ei c* Bk. L;»gOfig F.R. r iv.— mIJUISO; 

R.797I with 27 R, oEirmi f ] 5 larvae, It pelts, 12 nymphs), 2.X.3JC. 1949. 

*vith I !■!, eltnni, 7S AiltEyfUm thornp?,oni r 9.x:. E l i 1 >. 

Total Of £ With V? A. tliomp.schi including above* 

2 cx Nk, Lai]fan F.R, with 2H \ 1 A, fhomp.toiti, r.'C.t949, tv. 11?i0_ 

2 e?i Gnmtnk F.R. \railing Rd.) r with 20-p.S a. tlicniipsutiE, ii. t949. 

2 SX UJll Larsgkai F.R. nntf S. BltEcrh, umnSensed. 


Synopsis of Host Lists with Comments 

Birds 

Number examined: 72 L of i a. 70 species in 52 genera. 

Numb# infested and Trotnbiatluis involved :— 

{&) i8 of 19 Bustard-Quail {Turnixj and ] £ of 19 Button-Quail ( Excaifacwria) 
with large numbers of the vector J. akamsuitiL 

(b\ A Crake (PnihthimuiK several Rails,, and a Crow-pheasant (Ccntrnpifx) with 
considerable numbers of T. iikamuslu and ll Few T. delicnrix. 

(O Densest it fowl regularly, and quail occasionally, wit It li. ndchounuiK 

(d) Domestic fowl with significant numbers ol Nen. golfinartmt. 

Comments on Infestation uf Birds 

Ground-birds are known to be locally important hosts of the vectors. This is borne 
out in Ihc case of T , akmmshl cm die two dilferent quails, as well as on rails and crow- 
pheasants, in Malaya. 7. deliemis does not appear to be so well supported by birds. 

The major hosts of ii. wichmaiuii in our tolled ions appear to he skulks (primarily 1 
and domestic fowl (secondarily). Jungle-Fowl have unfortunately been neglected. It is 
worth noting that crow-pheasants collected near Beaufort, North Borneo, by a joint 
U.S, Army research team were heavily infested by n'icfnuauni and a species near 7- 
vorca-, one of Ihcse birds whs also infested hv linsrfuingci.stio fHeltuiicttlu} signate 
f Worn,). 

The failure to find representatives of the bird-chigger genus Neurdwtigastio except 
for jV. gcitlinuruin cm domestic Fowl and .V, rivers! on flying-lizards, is probably due to 
sampling bias. Over 600 birds collected in islands of the Western Pacific area during 
World War IE yielded a considerable number of Ncosi hUtigos-tia of 14 species (Wharton 
<k i fa ideas tie. 1946, and Wharton, personal communication j. 

Reptiles 

Snakes 

Number examined: 283, of 53 species in 29 genera. 

Number infested: 2, of 2 species in 2 genera, 

TrotnbicuUds: small mimhers of E, wichmuttni and Fottseciu celsstene n.sp. T the 
former being a very widespread reptile-chijigcr and the second being a member of :l 
genus almost restricted to snakes. 


Bull, R^'Firs- 
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Lizards 

Number examined: 560, of 21 species in M genera. 

Number infested; — 

(a) None oT 70 geckoes of & species in 5 genera, 

(.6) None of 239 a gam ids (crested lizards) of 3 species in 2 genera, but 9 of 136 
Other agamids (flying lizards) of 6 species in I gen its (Draco). 

[c) 4 of 27 vara raids (monitors) of 5 species in one gen ns (V (minus). 

(d) 2 of 15 skinks of 4 species in J genus (Eygosonm); and ! 7 of 42 skinks of I 

species (Mabuya rwthifasciata) from the mainland bin none of 31 of the 
same species from islands of oceanic type in the Malacca Straits. 

T mmbicuUds :— 

(u.) Each species of flying lizard (Draco) has been found infested: li total of .9 
out of 136 specimens with 32 E. nveedici (on all species), 1 E. fieldi, 6 
F.. wicfwwntti and 26 ,V. river.si (on 2 species). Draco melenopogon 
appears Lobe less freely infested than the other species f I 06 with only 3 
chiggers). 

(b) 3 vara aids with 44 ff. wii:timamu\ and a fourth with 7 EuscIl (Waletiietta) 

OudernansL 

ic] About 4Q per cent of the common skink, AJ. ntuItifa.sciaUt, from the main¬ 
land infested with nearly 50 doggers per skint (nearly 120 per infested 
skink ) of species B. panel j era. S. rara } and E. i vicfimaijni roughly in the 
proportions of 7:2:1, plus 3 B. boaligtt. 6 E. fieldl, 1 F. cciesleae. and 1 
T. akamu.shs (straggler). 

Comments on Infestation of Reptiles 

The only groups of reptiles which appear to support specific chiggers are the 
flying-lizards ( Draco, Agamidac) and tEic skinks. The writer’s, impression is that the 
richness of the trombictilid fauna parasitic on an animal or a group of animals is 
related not so much to systematic position as to habits, general population density, and 
range oT geographical distribution, The systematic position of rile animal Lends to he 
associated with Che systematic position of the daggers but not particularly with the 
richness of parasitic species or their numbers. The peculiar distribution of chugger* 
among the reptiles is likely to have some extremely interesting implications for ihc 
biologist 

Eutrombiculu (Eutrombimh) wkhmaimi (which might be regarded as a subspecies 
of the type nF EutrombkuUt, E. alfredds tggesi. of North America') differs from all the 
other Malayan reptilu-cliiiigcrs in being very widespread, having a very wide host range 
and occurring in parts oT some countries in large numbers as a pest-chrggcr. Siseca rara 
also has a wide range but appears to occur in much smaller numbers an animals 
generally, 

Arthropods 

Myriapods: gianr pill-millipedes* Spbaeropaeus (possibly of more shim one species) 

Number examined: 2 I 2. 

Number infested by S. subrarft: 65. 




MtJflv 28, 1956 . 
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Arachnids: ^innl scorpion, Heterometrns hmgimanus 
Number examined: 22, 

Number infested by E. ekont: 2. 

CmnmentN on infestation of arthropods 

The. infestation of arthropods by trem bicut ids is exceptional, and indeed confine- 
muni of parasitism La vertebrates was formerly taken as characteristic of the family 
Trombicuiidne, dilTcrcminti r : j'. it front ihc Trombidiidae and related fa mines which para¬ 
sitize arthropods and to a lesser cslcm reptile?.. The only tromhiculid records known In 
.(he writer arc:-— 

Trot ubicu h (Le pto f r on ibidiut n?) muscat- (0 u etc n! a ns, 190 fi), I ■' u LI e r. I 95 2; 91; 
Wharton & Fuller, T 952:54, Tins is a baL-clugger which has been collected 
mostly in Holland, a straggler (the type) being recorded From Mmu-it 
damesticti, Bure, France. 

Biaitkaarlia (?) pent agon a (Worn,) = Tragunlludo p&uugnua. Wont.. 1952:2V: 
1.3 specimens collected on boats, and a single, specimen on butterfly, TrwrVfr ■ 
priamux, in Queensland. From the description of this species, it is near m 
but not necessarily a Btaiikatirfki [ TriiSBrdhuJti, synonym]. 

A comatacarus t A cot i wo icon is) paradox » n ts f A ndre ) T W Si a ri n n A Fuller, 1 11 “ - 
99. From a scorpion. Buttons gibbasux, in Crete. 

Euschbugastia (Lciureniellai itidira, straggler? on pill-millipedes in Malaya. 

Siseca suhraru, from pill-millipedes In Malaya. 

Eutroiubicuta (Ettatielia} eirani. From a scorpion in Malaya. 

Of these, the last two alone arc known to be regularly parasitic on their arthropod 
basis, and arc presumably more or less host-specific-—many rats and si :nks have been 
collected from the same areas as the infested millipedes and scorpions but subeant and 
ehotii have never been recorded from otiter than their arthropod hosts. 1 he records ul 
B. pentagons, T. muscae, and E. indica arc. almost certainly of stragglers, ihnugh llie 
normal host of pentagona is unknown; ike A, partuloxuntx on the scorpion might he 
stragglers or they might not. AIL these Lnombiailids cxcepl 7\ utitsctte and E. indica 
belong la groups of reptile-chi ggers or groups which include reptde-chtggers. Whether 
or not this is due to n predilection for cold-blooded creatures, it suggests that the three 
replile-chigger groups concerned inay stem front primitive stocks, 

To (lie above we may add a new record which as simply a curiosity: two engorge l! 
larvae of the vector T. (L.) del sends were found attached symmetrically to the mein- 
rtotum of a small : I pul id lly which Elew onto the writer's worktable in a hut at TLnempox, 
Ml, Kinabalu, North Borneo, on 5.xU952 during n joint investigation with the l *S 
Army Research Unit. One ehigger was mounted, the oilier disintegrated during an un¬ 
successful attempt to rear the nymph. 

Casual Hosts and Records of Stragglers 

Hopkins (1949} is strongly of the opinion that new species of bee should not even 
he published if they arc from single specimens or the host is unknown. The re la lion 
between host and louse is close and important, while not only do stragglers occur occa¬ 
sionally h v accident in nature but there are considerable risks of cross-contamination on 
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ihe worker’s bench, or in traps, eLc, An imporlanl question arising out of some m the 
records in die present paper is what is to be done about the recording without qualifica¬ 
tion in checklists of casual hosts which may carry 011 c or .1 few straggling irornbicufidg* 

Examples may be given illustrating ibis difficulty. Southeott 1 1947:450) described 
lizards in the coastal area of North Queensland as being infested by daggers which 
“appeared” to be the “common Tromhieida there, generally considered us Trnmhtcitlu 
delta rws , , . ” He made it dear that no final identification had been made, though be 
did suggest. lhaL boards might he of local import ante in die epidemiology of scrub typhus 
and therefore worthy of further study. He did not however publish a firm record, and 
although both Fuller fl952t38.) and Wharton & Fullci : Id53:52) referred to the paper 
they did not record lizards as hosts of deiicnsis; nor did Harriott k Andy I 1951 )- In a 
personal communication (5.Lt955) lor which the writer is very grateful. Sou 1 aeon 
Slates that the chiggcr.s concerned have since been identified by him ns mostly E. (EJ 
tovcili (Worn., 1952). Unfortunately, however, he has been misquoted in at least lira: 
abstract as staling that dedie njvj; has been idemibed in considerable numbers on lizards. 
If our records of one akamushi on a stink and twu clefit-nsis on a Hy are now advertised 
it will tend to perpetuate an unfortunate misinterpretation. In a recent checklist of trcmi- 
biculids (Radford. 1954:259) the rcprilc-ehigger V. ram is listed with nnly the type 
host. "Homo .w pic ax L." Although a checklist cannot be expected to summarize data 
for the ecologist, Us value would be enormously increased if it discriminated between 
regular and exceptional or occasional hosts. The remedy must lie with those who des¬ 
cribe and record the. species: it is most important to record the hosts examined and not 
found infested ax well ;ls those infested, If the worker himself ha s an opinion as to which 
arc regular and which are casual hosts, then his contribution would be improved by 
recording this opinion. 

The folio wine records in die present paper are considered to be casual, that is, the 
chiggers are stragglers and these records have an interest which is completely different 
from that attaching to records of other hosts. As tiotcd above, many records of strag¬ 
glers are simply curiosities, though their publication should presumably not be 
suppressed, especially in the case of the hnbiial-spccrlic trombicuSid.s. 

Stragglers on exceptional hosts;— 

Trombiciila dclitmsis on a tipulid <p. 74), 

Trtrntbfcuta mkumushi on a shink (p, 7 1 >. 

Euitombiado wichmanni on man and probably snakes in Selangor (p, 59 ). 
Siseca ram on mail (p, 60) . 

Bidnkaartw c,aiscutc.lluris on man (p. 62). 

Euschorigaslia midetnrnui on a vamnid (p. 63), 

Eusdiongdsiiu indie a on a millipede (p, 64). 

Cbiggers on secondary (occasional or casual) hosts: — 

Eutrambkula v'idiinaruu cm rodents and many birds (p. 59). 

Siseett ran 1 on rodents and insect!vanes (p, 60). 

Fonsecia celesteae on a stink (p. 73), 

Blankfiarfia acietcttSi'Uaris im nils (p, 62). 

Hra.slipki guti’ii on rats ip. 63). 






1 Routine examination of a total of ?43 reptiles, ">™s- a ™ J '“T^ “ 

scoroioms and pilt-miliipedss during Hie course oi investigations on scrub typhus aM 
enzootic Japanese encephalitis in Malaya lias yielded larvae (daggers) of n spCvics of 
irombicutid mites of which 6 arc described as new s pedes 

2. A new genus of rcpiite-ehiggcr* and two new subgencra arc raised as follows:— 
Siwca, new genus (Trambinda ram group* P- 41), with 4 species. 
Eutrombicttia * EiionrHn new subgtnili f p. 32 ), with 3 species, 

Trombiculd, Vorwna new subgenus ( — T* \'i>rcu group, p. '5 ] >, with & specif 
including some hird-chiggers, 

3. Euunmbicula Ewing is restored to generic rank and broadened to include five 

iiroups:— . . 

(u) Subgenus Eutmmbiculu sense siricto (p. 31). with over 2(1 species inciudinj: 
Eittromhiadu (Euirombicub} ahtephara (Womerstey, i and L, ffc.J 
trwrIU fWomerslcv. 1V521, new cambmaltons, and occurring particularly 


of an curlier 
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6. Five other true reptile- and bird-chiggers were encountered: Eutrombiatiii 
(Eutronihicttld) wichmaiuii^ Si seed rarer, Btibiangiti pannifera, f\ eosebi ingasita gadina- 
mtji, and N* riversL Evidence from oilier collections suggests (IrriL at least three oilier 
species or their local representatives should he expected on birds in Malay a, namely 
Tn>mhknla (Vfirearm) voira , BlunkMtrfhi iic T ii'\cnti , iffin?r and Hen.^lipin utiti'ti ■ 

7. Although the vectors of scrub-typhus. T. (LeptntrombuVuim) ttelien^ and r. 
({..) ukiumtshi, are essentially mammal chiggers, certain ground birds arc known to be 
locally important hosts. In the Malayan collection, quails in grassland apparently carry 
several times more V . akatiiiixhi than field-rats in the same habitat. No evidence wits 
found that the same high degree ol infestation occurred with T. ddieitxis, but this might 
obtain locally, 

$, Evidence from both mammal and bird collections suggests that T. akarmuhl 
occurs much more locally than T. deliensfc* being practically restricted io the fieEd-rat, 
R. tirgetiliveuitir, and ground-birds such as quail in open grassland. In these loci, 7, 
ukarmishi occurs in significantly larger numbers than 7. ddiensix does over Us whole 
area of distri billion in Selangor, On the o titer hand, I, d else ns is is much more widc- 
spread Ilian T. akaniuxhi, occurring in forest fringe ami plantations and involving a 
much gretitcr variety of mammalian hosts fas well as ground-birds to it much lesser 
ejtlenl J: in rhese conditions any local factors such as fallowing of small-scale clearings 
which encourage con cent rations of rodents will allow the infestation by ihe vecnor lo 
build up to levels associated with definite risks of scrub-typhus infection. 

L J. A list of reptiles, birds, and arthropods examined for eliiggers is presented. 
Details of chigger infestation arc included in tile list and ihe whole is summarised. 

10. In order to place some of the new species, it has been necessary lo make some 
taxonomic revisions of ihe heterogeneous genus Tromhkula, It appears that most true 
reptile sluggers accomodated in Trombicula are net congeneric with most of the maui- 
mal-chiggcrs, and that they will prove to arrange themselves in groups outside I row hr 
tula and Etround such named groups as Eutrumbkula, fllankiuji cm, fotisecni, Utdutin^tn, 
and Sisicn. A step has been t:iken towards tills inevitable revision by summarizing recent 
taxonomic studies of Oriental and African replile-chifigets, by characterizing, naming, 
and comparing several distinct species-groups, and by raising new subgenera and a gen us 
for some of llicm. 

] L Fonst'da and Blankaertia are regarded as genera, Hensliph is considered lo he 
very dose to and derived from the same stem as Btankaartia, the two being provisionally 
grouped ns a Blank uania complex. 

12. A Bahianpai complex is recognized, comprising Babianjiia (revised sensu I a to? 
wilh three species, btowtrambk-uia with one species, nnd Sfaca with four species. 

! 3, Sunrise ur is eon firmed as a distinct genus, apparently derived from the same 
parent stem as the hwrencei -group, and unrelated to Tecomatiana and Tmetlcn. 

14. Two new species. Sheen subram and EutrombiaAci (Eflonellti) dtoni, Eire 
parasitic on pill-millipedes and scorpions respectively. Both belong to groups of true 

repli]e-chigg.ers, _ 

: Sec postscript on p. 7K: ihcnc three have since been found on bints in SelHngor. 
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15. Casual infestation of reptiles end arthropods by stragglers from certain groups 
of mammd-chiggers included Troiiihicttln (Lcfrlotivniftidimii) tikuinuyht on u skulk, 
Jinschimgastiti (WoldiicUn] aiitlcmtiruri on u monitor h/nrd, Laxctufiigtistitt ( U:\trri\irUu) 
ttuUcti on a pitl-rnitlipcde H nnd p from ;i collection in liornco, 7’. (i . iU’Ur.nxis on a 
tipulid fly. The recording of such infestations front cxceptbniil or from secondary casual 
hoset is discussed, and the importance of not confusing struggling with fmrty regular 
infestation is stressed. The biological value of taxonomic contributions would be greatly 
increased by publishing records of linsts examined but not found in tested, us well as 
those found infested, 


lb. Not enough is yet known about the post larval stages to allow further taxo¬ 
nomic revisions. Several important groups arc. completely unknown except as I.oylSc. 
Single eyes are present in poMlarval stages only of certain groups of reptile-cluggers 
{Eutromhicula s.s., EltoncUa, litanknartiii, /kwp), and Ipotroinhiciiki of which the 
host is unknown, Double eyes are present in. pqstlarval stages of Hittwcmaniay Lie i.irv.ic 
cl which are endodcrrmil iti amphibians. Single eyes .ire present in post larval stages. The 
significance of this demands further enquiry, but it would appear dial Ltie presence of 
eves in nymphs and adults is a primitive character. 



Acknowledgements arc due to my colleague J. L Hiirrbon, koolnpisl. '-ylio h responsible for 
ni niML collections, and also to iiis assistant Lira Woo -I.kit and to Lye Fiiu-Hmg ; i am garti- 
,i v jrniLcful to mv nssrslnnl, M- Nadclmtram. for (be work he hits put «rto the rouline idcntinca- 
^ frorrtWcuIkin' collected by lllis laboratory, as well as for phoinpriiphic procewinR of l ie 
rations which were reproduced experimenially from pencil dmwinra mked m pbototirapJuciiHy 
lull rod HCttl to various scales to allow lining, in to Ific available Mock *P=iCc 



Fmt&eript, —SirK!' (his paper went to press, (a) Tnnubicjuls r fir ;l form ^wrernch 

flnsf il h.is heetl found in some n Uni tiers on two 'ids. OltlS tnrkkuiiwc*iu h-mPW (2 f-. 

Cdhrcd Scons Ow') “nd II r- Of2. f™" «*■ 

I auone 1 J K nmt nvmphs IniVe been reared; (M HiimktwrliH it&ijffcttticffanA has been found, 
bufiw"in "man numbers, on two species Phe^t tr^uenim, 

□ rts-sy iind swampy kind}, /.ro/iri'cJ'jfv fiirylhmi^ M, hthrenek s Uitlcrn). _ L«/rtJkr ^wiura 
RfpJjMaTl Snipe), A&uttimrm pkacn&ttntx MjXJa, Wluicbreaxied Watcr-Hcn>, 

which lira all ii&sacEatccI with water, and also ,i ■nrymapMtt p. pym*phrrt^iS}^. ChcsTmLE- 
wmf’-l FI vial eh er >; i< l Itcnrfipia ptiltn bar- been found together with l< u< rw nldiar\.\ .n a 
Schrcnck’s Billern Trom a firassy awailip in Scl Ii 11 fior; ami l^) Nymphs uE t. bireJic r base 
heel! reared and found to be 1 vitSunti eyes (hough otherwise genera Jy sumlnr to ihc nyuiphs 
of r citonk lllis is extremely i merest me m view of the apparent ah sum.-, of i-ycsm tm 
nvmuhs of certain species which til the larva arc typical Ettirtjmhlatiu s, Nr. (see Andy 1954. 
"ih) P and ii SUfgSi that t close comparison should be made of postlan-'nl-htaec:i of, 
kZrha and Nrflombic rrb which, appear to Jitter more markedly m ijc r™ilarval than m 
III,’ larval si ice. particular l v in the absence of eyes m frwiriMitHcnla ttjmph-s and adults. 
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